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Titlft 

BBESUS MONKEY NEUROPEPTIDE Y YZ KECEPTOE 
Tt«rVpTimf* «i nf the TnvWltitin 

Neiuopeptide Y is b peptide present in the central and 
peripheral nervous ayatams. The peptide coHodata with noradrenaline in 
many neurons and acts as a neurotransmitter per ae or aynergurticaUy 
together with noradrenaline. Neuropeptide YH^ntaining fibers are numerous 
around arteries in the heart, but are also found around the arteries in the 
respiratory tract, the gastrointeatinal tract, and the genitourinary teact. 
Neuropeptide Y is also present in the cerebrum with effects on blood 

pressure, feeding, andthe release of differenthormones. Alt«ati^m 
central concentrations of neuropeptide Yhave been in«,Iicated m the ethology 

of Dsychiatric disordErB. •« ♦ 

Neuropeptide Y was discovered, isolated and sequenced about 

ten years ago from pordne brain as part of a general screening P«>««»1^^ 
discover carboxy-terminal amidated peptides and was named '^^-"^^P^J 
due to its isolation ferm neural tissue and the presence of tyrosine - ^ott the 
amino andcarboxytenmnalamino acid. Neur^eptide Y is a member of^e 
pancreatic family of peptides and shares significant sequence homology with 
pancreatic polypeptide, and peptide YY. ^ . c '^ ^^^^HA^ 

Neuropeptide Y and the other members of its family of peptides 
aU feature a tertiary structure consisting of an N-tenninal polyp^hne^^^^ 

and an amphiphilic a-helix. connected with a p^tum ^-^^-^'^^T'^* 
loop, which is sometimes referred to as the pancreatic polyp^tide 
The helices are kept together by hydrophobic interactions. The amidated 
terminal end projects away from the hairpin loop. , ^ a o« 

3 0 Subsequent to its discovery neuropeptide Y was identified as 

being the moat abundant peptide in the central nervous system with 
widespread distributian including the cortex, brainstem, hippoc^pus 
hypothalamus, amygdala, and thalamus as well as beingpresent m the 
pXher-1 nervous system in sympathetic neurons and adrenal chr<«ia£^ 

35 cells. 
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Neuropfnrtide Y fieems to ftilfill the main neurotnmtimitter 
criteria. «inoe itis stared in synaptic granules, is released upon electncal 
ILestimulatien.and«*satspedfic«ceptcrH. Itisde-rtiiatneu^^de 
Yis an ixDpertantm««enBer in its own right. probaWy in the bram. «b«. 
Llopeptide Y potently inhibit, the activity ef adenylate cydase and uiduces 
an increase in the intraceltalar levels of calcium. Central injection of 
neuropeptide Yresulta in blood pressure Ranges, incre^ed ^^"^ 
^^ZJd fat storage, elevated blood sugar and insulin, decreased locomotor 
activity, reduced body temperature, and cataU^isy. 

th. e«,m. c"««» <«°«" 

The Yl receptor subtype appears to be the major vascular 

Vr^e Y2 receptor subtypes can also occur postpinctumally on 
receptor. The Theryet-unisolated YS receptor subtype appears 

vascular smooth muscle. Tbe as yei u»ii«» receptor is likely 

to be neuropeptide Y-spedfic not bmdmg peptide YY. ^'"^ 

^^ITwL.«.-t „d D. R«.. i . IT l nfl-hi . Tn . .rmnnr..»d 

n«ropeptid. Y receptor ttttfomst. «in sbtv. to «»wl "°.,„^ 
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invfSBtum bemg designated the Y2 i«eptor. U> those ptcviimBly 
cfaaraetezuatioa and treatment of physiological disorders is hereby farthered. 

ptMwmiiTV qf fr" Twwntim 

^ This invention provides an iaobited amino acid compound 

ttsefol as a xeceptor for neiaopeptidfi Y and related peptides, said 
compound comprising Ae amino acid seqaence 

10 Met Cly pro lie Gly J^r Cl« XI- X.p Glu X,« Gin V.l Glu «lu 

1 5 
Met Lys Val Olu Gin Tyr Gly Pro Gin Thr Thr Pro Ar^, Gly Glu Ueu 
20 2^ 
15 _ . . Clu lie AHp ser Thr I-ys i^u lie Glu 

40 



20 



25 



40 



val Pro Aap pro Glu Pro gxu ^-.^ — ^ ~ 

35 



v*l Gin val v^ lie Leu Ma Tyr Cy- S*r lie H* I-u Leu Gly 



70 



val Gly Asn ser Leu v!l lie Hi. V.l val lie i^s Phe Lys ser 

Ala Val Ala Asp 

95 

Ueu val val Asn Thr l,eu Cys Leu Pro Phe Thr Leu Thr Tyr Thr Leu 

100 

Gly Glu TTP I,y. Met Gly Pro Val Ueu Cy. Hi. ^ Val Pro Tyr 



M^t Arg Thr Val Ttir Asn Phe Phe He Ala Asn Leu 
B5 ^° 



30 w«t Giy Giu xxp — 

115 "° 

Al. Gin Gly Leu M. val Gin Val Ser «^ He THr Leu Thr Val lie 
Ma in ASP Xrg Hi.. Arc Cy. He Val Tyr Hie Leu Glu Ser Ly. lie 



145 



150 



155 



ser Lys Ar« He Ser Phe Leu He He Gly Leu Ala Trp Gly lie Ser 

165 

Xla Leu Leu Xla ser Pro Leu Xla He Ph. Ar. Glu Tyr Ser Leu He 

leo 

45 Glu He He Pro ^ Phe Glu lie Val Ala Cy. Thr Glu Ly. Trp Pro 

Cly Glu Glu Ly. ser H. Tyr Gly Thr Val Tyr Ser Leu Ser Ser Leu 

210 ^^'^ 



10 



15 



, ^ FCT/BS97/I0P48 



.4- 

t*u !!• W»u Tyr VaX 1-u Pro Gly !!• lie S«r Ph« ST Tyr Thr 
225 230 235 

Arg Il« Trp eer Ly» Leu Lys S«r Hi. Val Ser Pro Gly Ala AXa Mn 
245 250 

ASP ai» Tyr Ht6 GIB Arg Arg cln ^» Thr TOr X-y* Mac L<ju Val cya 

val Val Val Val Pha Ala val Ser Trp tau Pro 1^ Hla Ala Ptoe Gin 
275 280 285 

teu Ala val A*p He Asp ser His Val Leu Aap Ueu by* Gl« Tyr Lys 

290 295 
I^u lie Pha -mx Val Pha Hia He Ha Ala M.C Cys Sar r^x Phe Al- 
305 310 315 



20 Asn pro Leu Lau lyr Gly Trp Hat Asn Sar A=n Tyr Arp Lys Ala Pha 

Lau ser Ala Phe Arg Cys Glu Cln Arg Lau A.P Ala Ha His Ser Glu 
340 3*5 

" val ser Val -mr Pha Lys Ala Ly. Lys Asn Leu Cl« Val Arg Lys Aen 

355 • 360 365 

ser Gly pro Aan A^ Ser Phe Thr Glu Ala Thr Asn Val 

375 3B0 



30 



35 



370 



hereinafter designated as SEQ ID N0.2. 

The invention provides an isolated nucleic acid compound 

that comprises a nadeic acid sequence which encodes the amino acid 
compounds provided. Particularly this invention provides the -dated nucleic 
add compound having the sequence 

TCA-rreAGCT ACAACrrCTA GACTCrrOTG CTCGTTCCAC GCCAACTCCA ACTOTACTGA 

ruS?s:^ci:^^iSis-:G?:Jsss:ssi?: 

20 

CTG CrC CCT GAT CCT G.G CCA ^ J™ 5^ 

Ueu val Pro Asp Pro Glu Pro Glu Leu He Asp Ser Thr 
50 35 40 



60 
107 

155 

203 




GAC GTA CAA GTT GTC CTC ATA TTG GCC TAT TGC TCC ATC ATC TIC CTT 251 
Clu Val OXn Val Val l»eu lift L.eu Ala Tyt Cys sor lie He Lou L«u 
50 S5 60 

OGG CTA ATT GOC AAC TCC TTG GTC ATC CAC CTC GTC ATC AAA TTC AAC 399 
Gly Val Ho Oly Asn Ser L.ftU Val Xl« HIb Val Val He hym Phfi Lys 
65 70 75 

hoc ATC CGC ACA GTA ACC AAC TTT TTC ATC CCC AAT CTC OCT GTC CXIA 347 
Ser Met Arg Thr Val Thr Asn Phe Phe tie Ala Asn Usu Ala Val Ala 
aO 85 90 95 

OAT err GTC GTC AAT ACT CTC TCT CTA CCA TTC ACT CTT ACC TAC ACC 395 
Acp Leu Val Val Asn Thr Leu Cyc Leu Pro Phe Thr Leu Thr Tyr Thr 
100 105 3.10 

TTA ATC GCC GAG TGG AAA ATC COT CCT GTC CTC TCC CAC CTC CTC CCC 443 
Leu HOC Oly Glu Trp Lyt Met Cly Pro Val Leu cya His Leu Val Pro 
115 120 125 

TAT CCA CAG GGC CTC CCA CTA CAA CTA TCC ACA ATC ACC TTC ACA OTA ^91 
Tvr Ala Gin Gly Leu Ala Val Gin Val Ser Thx lie Thr Leu Thr Val 
130 135 140 

ATT GCC CTC GAC CCC CAC AGG TCC ATC ore TAC CAC CTC GAG AGC AAC 539 
\Z Ar^ Hi, Ax^ cys He Val Tyx His Leu Clu Ser Lye 

145 150 

- — lo3 
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180 



ATT CAC KTC ATT CCC CAT TTT GAC ATT CTG GCC TCT ACT CAA AAA TOG 
iZ Clu H« II* pro A,p Pn. Glu lie Val Ala cys Thr Clu l.ys Trp 



40 "5 aoo 



225 2J0 



ACTCCCATTTCCACrrAAATrGAACAGCCATCTCAGTCCT^GCTGCX 
Thr Aro II- Trp S.r Ly« L«u uys ser HU Val ser Pro Gly Al* Ala 
24C 2*5 "° 



587 



635 



683 



731 



CCT CCC GAG CAA AAC AGC ATC TAT *^ ^ If 

Pro Cly Clu Clu l-yc Ser ll« Tyr Cly Thr val Tyr fi« I^nJ Ser Ser 
210 215 220 

" TW TIC ATC CTC TAC CTT TTX: CCT CTC CCC ATA ATA TCA TTT TCC T»C 779 

lie 1^ Tyr val Leu Pro Ueu Cly He lie Ser Phe Ser Tyr 
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AAT C»C C«C TOC CM OW 0» C»Jl *AA J«:C jus: JUkK ATC TO 

A.n A«p His Tyr Hi* Cln AtO AWI cm Ly. Ttar Thr Het I-W V*l 

260 265 

ToeeTC<TOOTQ<?rcWGaserrci«TtwcTGCCTCTccATG«T^ 
Cv. val v«a val val Ph« Ala Val S«r Trp Pro l-« His Ala Ph« 

275 2««' 
CAC CTT OCC CTT Ctftf: ATT cm: KSC CAT ore CTCS CAC CTO AM CM 
oS SI^ vS A,P IX* ASP ser His Val A^ Lys Clu Tyr 

290 295 30" 

AAA CTC ATO TTC ACA ero TTC CAC ATC ATC GOC ATO to: TCC ACT TW 
M» -mr V*l Hi. II. lie Ala cy. S.r Th. Ph« 

305 310 31S 

£«: AAT CCC CTT CTC TAT ok: WW AT5 AAC ACC AAC TAT AOA AAC OCT 

S^o L«. Tyr aiy Trp Met A-n s«r A.n Tyr Ax, Ly. 
320 3« 

TTC CTC TCT CCC TTC CGC TCT CAG CAC aw TTB MT OCC AW CAC TCT 
^ ucu ser Ala Phe Ara Cy* Glu Gin Ars Asp Ala He His S.r 
340 345 

AAT ACT CCC GAC TCT TTC AC^ GAA CXrr JJ^^ 

AAT AU4 j^^^ ^„ Val 

Asn Ser Gly Pro Asn Acp ser rnm 
370 ^''5 

TAAGCAAGCT AOGmtnGAA AAIXTTATCAA TGAATTCTCa. CCACACCTAT AAATCTOCTT 
OATCccocCT CACAACTCAT aattca™ CCATTTPAAG CAACAMAGG ATCTAAATOG 
W«».TCTCC TtnTTAOTTC CK«AAAACT GGCTGOGAAC ACCCTO^ 
AATTCAAAGA TAAGGCAGCA AAATGtrrTTA CTTAACACTT OCTAGOGTAG TAGCTTGAAT 
TAGGAGTAAA AGCAGAGACA GCTACTTTrG ACTATTTPCC TGGAGTGAAG TAAACTTGAA 
CAAGCAATTG CTATTATCAC CATICCAAAG AGACCCTGCC TAAATAAGTT CATTITCAGA 
mCATTAGG ACCTCGATTG GGGAGCTGTO TAGTTCACGG TTCCCTGCTT GCCTGATGAA 
AACCTCGCT^ AACAAAAA-TT TCTCCAGGGA GCCACAGGCT CTCCTTGATC ACGTrTTGAT 
V n - ni x Uii AATICTCTAG ACAAAATCCA TCAAGOAATG CTOCACGAAA AGATTGCCAG 
CTATATOAAT GOCTTCAAGG AACTAAACTG AAACTTGCT* TATAATTAAT ATTTIGGCAG 
ACGATMGCG AACTCCTCAA CACTCAGTGA GCCAATTCrr CTTAAAACCG GTTGCACATT 
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TOGTCMkWST TTCrnamCT CTBJUITCAM JWBCTCWJlTr CTCAGRATTO C*ee»AATOC 1925 

AAACCATCAT TMUWTTOTA ATTrCMCTT ACHTCnCCTT TATUOHeiLTA TTTAOATAAC 1985 

AlUSCATACAA CTTCA-aCTr TTATTCrTTAT ACCTTTTTOA ACATCTATOA TTTATOTTAT 304S 

TATiccrPArr coaoctaacst rrcrcTACAC taaaatttaa atcacaataa aoaataattt 2105 

2144 

TTCTCCAAAA AAAAAAAAAA AAAAAAAAAA AAACTCG»C 

Which is henanafter designated as SEQ ID NO:l. 

Thds inventi(m ab» provides Tecomhinant nucleic acid vectors 
comprising nudeic acids encodinB SEQ ID NO:2. This invention also 
encompasses recombinant DN A vector ^Aich comprise the isolated DNA 
sequence which is SEQ ID NO:l. ^ 

The present invention also provides assays for determining me 
efficacy and adverse reaction pra51e of agents useful in the treatmoit or 
prevention of disorders associated with an e«ess or deficiency in the amount 
of neuropeptide Y present. 

T>rtni1n1 •prrrir^"" mi* ^^^"^^ F.mhndimfi n t a 

The terms and abbreviatiois used in this document have their 
normal meanings unless otherwise designated- For example ".C" refens to 
d^ Celsius; "N" refers to normal or normahty ; "mmor refers to nulhmole 
or Shmoles: V «fers to gram or grams; "ml" means milliliter or mUhhters; 
TVT refers to mohir or molarity: "ng^ refers to microgram or micrograms; a»d 
"ul" refers to microliter or inicroliters. 

All nudeic add sequences, unless otherwise designated, are 
written in the direction from the 5' end to the 3' end. frequently referred to as 

"5' to 3". , ^- 

All amino add or protein sequences, unhiss otherwise 

designated, are written commendng with the amino terminus CN-termmuO 

and conduding with the caiboxy terminus rcteiminus >• 

•^asepair^ or -bp- as used herein refers to DNA or RN A ^e 

abbreviations A.C.G. and T correspond to the 5 -monophosphate forms l^e 
deoxyribonudeosides (deoxy)adenine. (deoxy)cytidine. (deoxy)guan^e. and 
(deoxy)thymine. respedively. when they occur in DNA molecules. The 



10 



15 



abbsevwtiaiui U.C.G, and T correBiMmd to the 6'HBMniO|>hoaphate farms of tfie 
ribfnradMsides uracil, cytidinc. eiMunne. and thymine, xespectively when 
theyoccurinRNAmdIeciilfia. In donUestrandad DNA, base pair may wfcr 
toapartaBMhipofA^TorCmthG. In aDNiWRNA^heteioduplexbase 
pair may refer to a partnership of A with U or C with G. (See the dafinitwn 

of' complementary', in&a.) 

The terms -digestion- or "nartrictim* of DNA refiwfs to the 
catalytic cleavage of the DNA with a xestnction enzyme that acta only at 
certain aeqaencea in the DNA Csequence-spedficendanudeaaesO. The 
various reetrictitm enzymes used herein are commerdany available '^^^^ 
reaction conditions. cofiicto». and other requirements were used as would be 
known to one of ordinary skill in the art. Appropriate buffers and substrate 
amounts for particuUr restriction enxymes are specified by the manufacturer 
orcanbereadilyfoundintheliteratuie. »..^«^fe«tds 

-ligation- relerato the process of forming phosphodiester bonds 
between two double stranded nudeic «id fragments. 

provided, ligation may be accompbahed using known bufers and conditions 
with a DNAligaae, such as T4 DNAligase. n s 

-Sie term -plasmid" refers to an extrachromosomal (usually) seJf- 
, replicating genetic elem«it. Plasmids are generally designatodby a lower 
case V preceded and/or fonowed by letters and/or nu«b«s. The s^g 

plas^ds herein are either commerdaUy available, publidy av«dlrf,le on an 
«„estricted basis, or can be constructed from availabtepl-aa^ 

accordance with published procedures. In addition. ^^^'^^^^^ 
5 those described are known in the art and will be apparent to the ordmardy 

skilled aTtisan. . , * ^ r^n.^ 

The term "reading frame" means the nucleotide sequence £fom 
which transition occurs "read- in triplets by the tramOatioasl app^tus of 
transfer RNA (tRNA) and ribo««nes and associated factors, each tiip^t 
,0 corresnondingtoaparticular amino acid. A base pair insertion or d^etion 
" ^3afr^esh2tm»U.tion)mayresultintwodiif«^^^ 

coded for by the same DNA segment, insure agmn« this, the tn^^ 
codcnscorLpondingtothedesiredpolypeptidemustbeah^^ 
ofthreefr«mtheinitiationcodon.i.e.thecoTrect-readmgframe bemg 

3 5 fQsintameiL 
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rReoombiiiaiit DNA dofldnff vecW as used hmm ze&is to any 
satonomanaly xepliealing agent, indndine. bnt not iixnited to. plaamids and 
phages. i^t^»i^t a DNA moleenle to wWch one or mote additional DNA 

segmenta can or have been added. 

The tem "leoondanant DNA expiessinn VBCtox^ aa iised herein 

zefers to any xecombuumt DNA doning vector in whidi a promoter to control 
transcription of the inserted DNA haa bem ineoxporated. 

•Hie term "ajqnesaian vector Systran" as used herein refers to a 
recombinant DNA expression vector in combination ^fith one or more trans- 
acting fBCton that spedfically influence transcription, stability, or replication 
of the recomhinant DNA expressUm vector. The trans-acting factor may be 
expressed from a co-transfectedplasmid. virus, or other cxtHwhiomoaomal 
clement, or may be expressed W a gene integrated witbin the chromos«^ 

-Transcription- as used herwa refers to the process wherry 
information containedin a nudeotide sequence of DNAis transfiBrred to a 
complementary ItNA sequence. ^ ^ ^ ^ 

The term transfecdon" as used herein refers to the taking up of 
an expression vector by a boat ceD whether or not any coding sequences are in 
fact expressed. Numerous methods of tranafaction arc known to the 
„dinarily skiUed artisan, for example, calcium phosphate co-pred^tatoon. 
anddectroporatian. Successfbl transfi^tion is generany recogmxed when 
any indication of the operation of this vector occurs wiAin the host oeU. 

The term -transformation" as used herein means the 
introduction of DNA into an organism so that the DNA is replicaUe «th« as 
an extradiromosomal dement or by d«.mosomal integration. Methods of ^ 
transforming bscterial and eukaryotic hosts are wdl known in the art. many 
<rf wbidi methods, audi as nudear injection, protoplast fusion or by calaum 

treatment using caldum chloride are summarized in J. Sambrook. BtaL. 
MOLECULAR Cloning: a Laboratory Manual. (1989). 

The term "trandation- as used herein refers to the process 
whereby the genetic information of messenger RNA is used to opedfy and 
direct the synthesis of a pdypeptide chain. 

The term "vector- as used herein refers to anudeic amd 
compound used for the transformation of cdU in gene manipulatitm bearmg 
pdynudeotide s«iuences corresponding to appropriate protem molecule 
whidi when combined with appropriate amtrol sequences confer specie 
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properties on the boat cdl to be traaalbirmed. Plaamids, vinises. and 
bactanophaee axe suitable vectoiB. ArtifcSal vactors are conatructed by 
eattine and joimne DNA molecules fitom difierent sonxces uoinir restriction 
enzymes and ligases. The term -Veetoi^ as used berein indndes Becombinant 
DNA doninff vectors and Recmnbinant DNA eaqtression vectors. 

The terms "cDmplementary* or "complementarity" as used herein 
refers to pair of bases, purines and pyrimidines. tiiat associate throueb 
hydrogen bonding in double stranded nucleic add. The feUiming base pairs 
are con^lementary. guanine and cytoaine; adenine and thymine; and 

adenine and uraciL 

The term "bybiidiJMtion" as used berein rcfcrs to a process in 
which a strand of nudeic add joins with a complementaxy strand thrtragb 
base pairing. The conditions employed in the bybridiwition of two non- 
identical, but very similar, complementary nudeic adds varies with tbe 

degree of complementarity of the two strands and the length of the strands^ 
Sud» tedmiques and conditions are well known to practitioners ui this field. 

Isolated amino add sequence" rofiers to any amino add 
sequence, however constructed or synthesi«d, wbiA is locationaUy distinct 
from the naturally occurring sequence. 

-Isolated DNA compound" refers to any DNA sequence, however 
constructed or synthesixed. whidi is locationally distinct from its natural 
location in genomic DNA 

-laolated nudeic add compound" refers to any BNA or DNA 
sequence, however constructed or synthesized. wh«Ji is locationally distinct 

from its natural location. 

A -primer" is a nudeic add fragment which functions as an 
initiating substrate for enxymatic or synthetic dongation. 

The term "picmotar" refers to a DNA sequence which directs 

transcription of DNA to BNA 
, A "probe- as used herein is a nudeic add compound or a 

fragment thereof wbidi hybridizes with a nuddc add compound whiA 
encodes either tbe entire sequence SEQ ID N0:2. a sequence complementary 

to SEQ ID NO:2, or a part thereof. 

The term -stringency" refers to a set of hybridization condrtions 
5 wbid» may be varied in order to vary the degree of nuddc add affinity for 
other nuddc add. (See the definition of " hyhTiriiMt a o a". aaaift-) 
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•nie teim •antigeiiically diatincr as used herein xefiara to a 
aituatifm in which antibodiea raised against an epitope of fl»e pxoteins of the 
pxeseot invention, or « fragment thereot. may be used to difBErentiate 
between the proteins of the pxeaent invention and other neuropeptide Y 
Teceptor anbtypes. -nris term m«y al-o be employed in the sense that such 
antibodies may be used to differetttiate between the rhesus monkey Y2 

receptor protein and anahipnis proteina derived from other species. 

The term TCB' as used herein refers to the widely-known 
polymerase chain reaction employing a thermaUystable polymerase. 

This invention provides the protein of SEQ ID NO:2. a rhesus 
xnonkey neuropeptide Y receptor, designated as a Y2 receptor, ^^f^^ 
of neuropeptide Y receptors, see. D. QeMert. T ifa Rriffliraffl. 65:551-562 
(1994)1. Traditional receptors of this family have considerable overlap m 
Oieir binding affinities for neuropeptide Y and peptide YY while pan«eatic 
polypeptide appears to haveits own distinctsetof receptors. ^'^'^ 
all rftbe effects ofneuropeptide Yean be replicated using peptide YY. The 
re^ieptor of the present invention, as described infea, has coMida^ 
pharmacological overlap between pancreatic polypeptide and pepude YY 
Lb affinity for neuropeptide Y. indicating it belongs to a novel subclass of 

Two subtypes ofreceptorsfbrncuropeptideY were initiaUy 

proposed on the basis of the affinity of the 13-36 ^-^'^1^!^''^^^ 
using a p^paration of the sympathetic nervous system. "^^^^ 
best estLlished receptors for neuropeptide Y. a substantial bo^^ 
eodsts that there are additional receptor subtypes. The best estabhsbed 

Y-3 receptor that is responsive to neuropeptide Y. but not to PfP*\^J^^ 
Another recenay delineated reenter has been describedthatbm^^ 

yywithhighaffinityandneuropeplideYwithlower^ty. 
phannacology of the feeding response to neuropeptide Y -PP^*'^ ^'^ ^ 
, nature, a separate -feeding receptor^ has been proposed Unt>l thw 
"^tion. i:^e Y- 1 receptor was the only one that had been succ^ 

cloned to date. The following paragraphs summaxi^ the «vaili*l« 
information on the known neuropeptide Y receptor subtypes and their 
potential role in physiological function. 

5 

y.1 Recentor 
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ThB T'l recsptor is the best cbazactexised reoq>tar for 
neuzop^tide Y. This receptor is eatuaeelLy co n sid er ed to be pofitaynaptic and 
mediates many of the known actions of neuxop<vtide Y in the peziphexy . 
f VpgiTtaTiy , this receptor was desenbed as having poor afBnitjr for C-texminal 
fragments of nen«V^tide Y, such as the 13-36 fragment, but intearacts with 
the full length nenxtipeptide Y and peptide YY with equal afBmity. L. Selbie. 
Btal.. Patent Cooperation Treaty publication WO 93A)9227. published May 
IS. 1993; C. Wahlestedt. et al.. Ti^«l«torv Pm.tid«w». 13:307-318 (1986); C. 
Wahlestedt. »tiil . NEURONAL MESSENGERS IN VASCULAR FUNCTION, 231- 
241 (Nobin. nt nl- eds. 1987). Substitution of the amino acid at position 34 
with a praline (Pro^*) results in a protein which is ^ecific for the Y-1 
receptor. EJC. Potter, flLaL Te^^^noan Jonmal of PharmiinQlgEY . 193:15-19 
(1991). This tool has been used to establish a Tole for the Y-1 receptor in a 
variety of functions. The receptor is thought to be coupled to adenylate 
cyclase in an inhibitory manner in cerebral cortex, vascular smooth muscle 
cells, and SK-N-MC. [For a review, see, BjJ. McDcnnott. fiLflL. 
p^^^i^.^^„^^.rrh. 27:893-905 (1993)1. This action is prevented by 
appUcation of pertussis toxin confiiminB the role of a G-protein coupled 
receptor. The Y-1 receptor mediates the mobilixation of intracellular calcium 
in a porcine vascular smooth muscle cells and human erythroleukemia cells. 

The doned human Y-1 receptor can couple to either 
phosphotidylinositol hydrolysis or the inhibition of adenylate cyclase, 
depending on the type of cell in which the receptor is expressed. H. Hejzog, fit 

Pt Mr^^Mt ^^ >l.fin^^^ Annrimnv rrf SrirnfiBfi flTSA). 89:5794-5795 

(1992). The Y-1 recqitor has been reported to couple to either second 
messenger system when studied using tissue preparations or cell lines 
naturally expressing the receptor. D. (Sehlert. amsi. at 553. The Y-1 receptor 
cannot, therefore, be distinguished s«aely on the basis of coupling to a am^e 
second messenger. 



V.2 Heceotor 



As wifli the Y-1 receptor, this receptor subtype was first 
delineated using vascular preparations. PharmacdogicaUy. the Y-2 receptor 
is distinguished from Y-1 by exhibiting affinity for C-tetminal fragments of 
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nenropeptide Y. Tlie receptor is most often difEierfaitiated by the iise of 
neuropeptide Y(13-3$), tbouf^^e 3-S6 fragment of neaxopeptide Y and 
peptide YY provides improved affinity and adacthi^. Y. Dnmont, fiLaL. 
ST«^o«:yforNA%irftj»riiwr«. A>.«t«irte 19:726 (1993). Like Y.l receptor, this 
receptor is ooopled to the inhibitian of adenylate cyclase. Ifaou^ in some 
pTeparations it may not be sensitive to pertussiB toxin. Hie Y-2 receptor was 
found to x«duoe the intraodlular levels of dadum in the synqDse by selective 
inhibition of N-type cakinm channels. like the Y-1 xecepter, the Y-2 receptor 
may rachibit differential coupling to second messengers. 

Hie Y-2 receptors are {oundin a variety of brain regions, 
including the hippocampus, substantia nigra-lateralis, thalamus, 
hypothalamus, and brainstem. In the periphery. Y-2 is found in tiie 
peripheral nervous system, such as sympathetic, parasympathetic, and 

sensory neurons. In all these tissues. Y-2 receptors medUte a decrease in the 
15 release of nexiTotransmitters. 



10 



V.a Hi^mtor 

This receptor i? the newest and least studied of the established 
20 neuropeptide Y receptor subtypes. While neuropeptide Y isa fully effi««nons 
agonist at this receptor papulation, peptide YY is weakly efiBcacxous. This 
pharmacological property is used to define this receptor. A receptor Aat has 
similar pharmacology to the Y-3 receptor has been identified m theCA3 
region of the hippocampus using electrophysiological t«im<iucs. Ttas 
25 receptor may potentiate tiie excitatory response of these neurons to N-methyl- 

D-aspartatc(NMDA).rP.Monnet.fiiaL K p rn n . Tm i mtil frfPhnrmnrotogY . 

182:207-208(1990). . ^ , 

The presence of this receptor is best established m the rhesus 
„o»key brainstem, spedfically in the nucleus txactus soUtarii^. Appb^^ 
3 0 of neuropeptide Y to this region produces a dose-dependent reduction in blood 
pressure and heart rate. This area of the brain also may have sxgmficmit 
contributions from the Y-l and Y-2 receptor. Neuropeptide Y sL» mhibits 
the acetylcholine-indnced release of catecholamines from the adrenal 
medulla, presumably throu^i a Y-3 receptor. C. Wahlest«dt. stJL. 
3 5 SriPTirRB . 50 J»L7-PL14 (1992). 
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A fourth Kceptor has been desczibed that eidiifaitB a mo^^ 
prefeteiiM far peptide YY over neuropeptide Y. Thia receptor was first 
deambed in the Aeeue oionkey aman intestine as bavins a 5-10 fi^ 
a£Bffl«y to peptide YY over neuropeptide Y. M. Labwrthe. fitjL. 

118:1910-1917 (1986). Subsequently, this receptor was found 
in the adipocyte and a kidney projdnial tubule ceU line. This receptor is 
coupled in an inbiWtOTy manner to adenylate eydase and is sensitive to 

pertussis toxin. , -t.^ ^ 

In the iatestioe, this receptor produces a potent inhibition of 
fluid and aectwlyte secretion. The receptor is localised to the crypt ceUs 
where intestinal ehloxide secretion is beUeved to take place. The peptide YY 
prefetrine receptor in adipocytes mediates a reduction in bpolysis by way of a 
cydic adenosine monopboapbate (cAMP)- dependent mecbanism. 

One of the earliest discovered central effects of neuropeptide Y 
was a profound increase in food intake that was observed following the 
bypotbalmic administration of tbe peptide to rats. The response was greatest 
when the peptide was infused into the P*^"^"! 
hypothalamus. B.G. StMiley. ^ Br n in Wftfifflro h . 604:304-317 (199^- 
vJLle the Pharmacology of thia response resembled the Y-1 re«ptor. the 2^6 
fragment of neuropeptide Y was significanUy more potent than -^""P^P*'^ 
Y raddition.intracerebTOventricularneuropeptideY(2.36)fullystim«lates 

feeding, but does not reduce body temperature as ^^"^ 
neuropeptide Y. Fi. Jclicoeur. cLflL. B xa i n B n PflTTh Bti l let m . 26.309-311 

(1991). 

The reciters of the present invention are believed to potentiate 
central nervous system responses and U. therefore, an important twgrt for 
pharmaceutical purposes. The receptor of the present invention wJl be 
useful in identifying compounds useful in the treatment or prevention of 

5 conditionsassociatedwithanexcessofneuropeptxdeY. Theterm 
"physiological disorder associated with an inappropriate amount of 
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,u,uzop«p«iile Y, peptide YY. or pancreatic polypeptide" enoampanaes tiioae 
disorders associated with an inappropriate stimulation of a receptor of these 
neuropeptides, regardless of the actual amount of the neoxopeptide present in 
the locale. 

TIkeae physudogieal disorders indude: 

disorders or diseases pertaining to the heart. Wood vessels or the 
renal system, such as vasospasm, heart failure, shock, cardiac hypertrophy, 
increased Wood pressure, angina, myocardial infarction, sudden 
death, arrylhmia, pcr^heral vascular disease, and abnormal renal conditions 
such as impaired flow of fluid, ahnormal mass transport, or renalCailnre. 

conditions related to increased sympathetic nerve acfeivityfor 
example, during or after coronary artery surgery, and operations and surgenr 

.^egastroi^al^^^^^^^^^ 

system such as cerebral infarction, neurodegeneration. epil^sy. ^^^^ 
Xt^ol^atedto st^Jce. cerebral vasospasm and hemorrhage, depression, 
anxiety, schizophrenia, and dementia; 

conditions related to pain or nodceplion; 
diseases related to abnormal gastrointestinal 
secretion, such as different&rmsof ileus, urinary incontinence, and Crohns 

"^^^ abnormal drink and food intake disorders, such a, obesity, 
anorexia, bulimia, and metabolic disorders; 

diseases related to sexual dysfunction and reproductive 

disorders; , . 

conditions or disorders associated with inflammatLon. 
respiratory diseases, such as asthma and conditions related to 
asthma and bronchoconstriction. and 

diseases related to abnormal hormone release, such as 
) leutinizing hormone, growth hormone, insulin, and prolactm. 

Skilled artisans will recognize that the proteins of the present 

invention can be synthesiaed by a number of different methods. All of ^e 
:^oac.d compounds ofthe invention can be madebyche««:al methods 

5 wen known in the art. including sdlid phase peptide syntheses, or 
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xeoombBiiant metihods. Both methods axe described in U.S. Patent 4»6 17, 149, 
herein incorporated by rc&rtxice. 

Die pzincqdes of adlid phase cheniical ayntheais of polypeptidee 
are well known in the art and may be found in general texts in the area. See. 
5 e-g.> H. Dogas and C. Penn^, BIOORGANIC CHEMISTRY, (1981) Sprineer- 
Verlai:, New York, pgs. 54-92. For examples, peptides may be synthesized by 
solid-phase methodology utilizing an Applied Biosystems 430A peptide 
synthesizer (cammendally available bam Applied Biosystems, Poster City 
CaBfomia) and sjmthesis cycles supplied by Applied Bioaystems. Protected 
10 amino adds, sac^ as t-butoxycarbonyl-protected amino acids, and other 
reagents are commercially available from many chemical supply houses. 

SequKitial t-butoxycarbonyl chemistry using double couple 
protocols are applied to the starting p-methyl benzhydryl amine resins for the 
production of C-terminal carboxamides. For the production of C-terminal 
1 5 adds , the corresponding pyridine-2-aldo3cime methiodide resin is used. 

Asparagine, ^tamine, and arginine are coupled using preformed hydroxy 
benzotxiazole esters. The following side chain protection may be used: 

Arg, Tosyl 

Asp, cydohexyl 
2 0 Glu, cyc^ohescyl 

Ser, Benzyl 

'Hir, Benzyl 

Tyr, 4-bTomo carbobenzoxy 

Removal of the e-butoxycarbonyl moiety (deprotection) may be 

2 5 accomplished with tarifluoroacetic acid (TFA) in methylene chloride. 

Following completion of the synthesis the peptides may be deprotected and 
cleaved from the resin with anhydrous h3rdrogen fluoride containing 10% 
meta-cresol. Cleavage of the aide chain protecting group(s) and of the peptide 
from the resin is carried out at zero degrees centigrade or below, preferably - 

3 0 20_C for thirty minutes fiollowed by thirty minutes at 0_C. 

After removal of the hydrogen fluoride, the peptide/resin is 
washed with ether, and the peptide extracted with gladal acetic add and 
then lyophilized. Purification is accomplished by size-exduaiDn 
chromatography on a Sephadcx G-lO (Pharmacia) column in W% acetic acid. 
3 5 The proteins of the present invention may also be produced by 

recombinant methods. Recombinant methods are preferred if a high yield is 
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doaixed. A general m^od for the ccmstnustacm of any de^^ 

is ptovided in J, Bzowa, *itiil . Tiffi»»>|nHa ^ PiT»Tirwnnln<Fv. 68:109 (1979). fifift 

fthio- J. SambiDok, fiLaL* suma. 

^The bafiic steps in tlie recombinant pzoductioin of deaired 

proteins are: 

a) conotructton of a synthetic or semi-synthetic DNA 
encoding' the pxotein of interest; 

b) integrating said DNA into an expression vector in a 
manner suitable for the e9q;)reBaion of the protein of 
interest, either alone or as a fusion protein; 

c) transforming an appropriate eukazyotic or 
prokaryotic host wiih said expression vectox, 

d) culturing ?f d^ transformed or transfected host cell 
in a manner to express the protein of interest; and 

e) recovering and purifying the recomhinantly 
produced protein of interest. 



In general, prokaryotes are used for doning of DNA sequences 
in constructing the vectors of this invention. Prokaryotes may also be 
25 employed in the production of the protein of interest. For example, the 

y^c^ ^^o^oV^^ CQli K12 strain 294 (ATCC No. 3 1446) is particularly useful for 
the prokaryotic expression of foreign proteins. Other strains of ILcdi which 
may be used (and their relevant genotypes) include the fianowing. 

Strain Genotype ^ _ 

DH5a F (cp80dlacZAMl5). AOHcZYA-arRF^U 169 

8upE44, hsdRlTCrir. mK^). rccAl. eodAl. 
gyrA96, thi l.relAl 
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sup£44, h9dS20(rB' mn'). xecAlS. ara-14, 
pxuA2 lacYl, sbIK2. rpsL20. xyl-S. mH-l. 
mcfB, mxT 

recAl. el4-(nicrA), HapE44, aadAl. 
h»dR17(rK-, niK*), ByrASS. relAX, thi-l, 
/EOac-proAB). FltraDdG, prQAB+ 
laciqjacZ/EMlS] 

9up£44, hadS20(xB* ub'). ara-14 proAs. 
lacYl , salE2. ip8L20. xyl.5. intl-S 

F'. ton. A53, dapDS. mixxAl. «upB42 
(glnV42). A(gal-uvrB)40. w>inB2, itfl)-2. 
g>i:A25. thyA142. oins-2, metC65, oma-l, 
A0iioH-aad)29, cycB2. cycAl, hsdR2, X" 

endA. thi'. hsr. hflmk+ (U.S. Patent 
4.»66.246) 

F-. b9dR514 (rm'), supE44. supF58. lacYl. 
or Alaca-"i')B, golK2. glaT22, metBl. ttpRoS, 

X- 



These strains are an commercially available from suppKera such 
as; Bethesda Research Laboratories. Qaithersburg. Maryland 20877 and 
Stratagcne aomnE Systems. La Jolla, California 92037; or are readily 
available to the poblic from sources sudi as the American Type Culture 
Coflection, 12301 ParUawn Drive, Rockville. Maryland. 10852-1776. 

Except where otherwise noted, those bacterial strains can be 
used interchangeably. The genotypes Ksted are iflustrative of many of the 
desired characteristics for choosing a bacterial host and are not meant to 
limit the invention in any way. The genotype designations are in accordance 
with standard nomenclature. See. fer.example. J. Sambrook. isLaL fiunia. A 
preferred strain of Ejali employed in the doning and expression of the genes 



WO97/4S40C 



PCTniS97/1004S 



- 19 - 

of this invention is KV308» whidi is avadlahle firom the ATCC under aooeasian 
number ATCC 31608. and is deMadbed in United States Patent 4.561,433. 
issued Novwnber 6, 1985. 

In addition to the strains of eoK discussed aaBZB. baoHi su^ 
as fin rpiiia Mihtnin- other enterobacteriaceae such as iSwlnHTTlRUa 
♦^tiitmir inwi ttr Se mtia maTggaema. and various Plfflwd nmOIMUL ^eoes may 
be used. In addition to these gram-negative bacteria, other bacteria. 
eapedaOy SficeotOIlUm^ «PP-. may be employed in the prokaryotic cloning 
and esqiresBion of the proteins of this invention. 

Pramotera suitable far use with prokaryotic hosts include the P- 
lactamase fvector pGX2907 (ATCC 39344) contains the repUcon and p- 
lactamase gene) and lactose promoter systems [Chang dLsL. IIaSUIB 
fLaadflnl. 275:615 (1978); and Goeddd eLfll.. NfltHTf ff lOlldan't. 281:544 
(1979)1, alkaline phoaphataae. the tryptophan (trp) promoter system [vector 
pATHl (ATCC 37695) is designed to facilitate eoipieasion of an open reading 
frame as a trpE fusion protein under control of the tip promotcrj and hybrid 
promoters audi as the tac promoter (isolatable firom plasmid pDR540 ATCC- 
37282). However, other functiDnal bacterial promoters, whose nucleotide 
sequences are generally known, enable one of skill in the art to ligate them to 
DNA encoding the proteins of the instant invention using linkers or adapters 
to supply any required resbdctiDn sites. Promoters for use in bacterial 
systems also will contain a Shine-Dalgamo sequence operably linked to the 
DNA encoding the desired polypeptides. These examples axe illustrative 
rather than limiting. 

The proteins of this invention may be synthesized either by 
direct expression or as a fusion protein comprising the protein of interest as a 
translational fusion with another protein or peptide which may be removable 
by enzymatic or chemical deavage. It is often observed in the production of 
certain peptides in recombinant systems that expression as a fusion protein 
prolongs the lifespan, increases the yield of the desired peptide, or provides a 
convenient means of purifying the protein of interest. A variety of peptidases 
(e.g. trypsin) which cleave a polypeptide at specific sites or digest the 
peptides from the amino or carboxy termini (e.g. diaminopeptidaae) of tlie 
peptide chain are known. Furthermore, particular chemicals (e.g. cyanogen 
bromide) will cleave a polypeptide chain at specific sites. The skiUed artisan 
will appreciate the modifications necessary to the amino add sequence (and 
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sjmthetic or semi'SynthetMC codmg sequence if recombinant means axe 
employed) to incoxporate aite-spedfic internal cleavage See e.g» 
Cartn, ''Site Specific Pmteolyaia of Piuiott ProteinflT, Chapter 13 in PROTEIN 
PURIFICATION: FROM MOLECULAR MECHANISMS TO LARGE SCALE 
PROCESSES, Amezican Chemiral Society, Waahington. D.C. (1990). 

In addition to doning and expressing the genes of interest in the 

prokazyotic systems discussed above, the proteins of the present invention 
may also be produced in eukatyotic 9y8temB. 'Hie present invention is not 
limited to use in a particular eukaryotic host celL A variety of eukaryotu: 
host are available from d^oaitories such as the Amezican Type Culture 
Collection (ATCC) and are suitable fer use witix the vectors of the present 
invention. The choice of a particular host cell depends to some esctent on the 
particular expression vector used to drive expression of the rhesus monkey 
neuropeptide Y-Kke roc^tor-encoding nudeic adds of the present invention. 
Exemplary host cells suitable for use in the present invention are listed in 
Table I 
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Table I 



HoatCdl 



Origin 



Somce 



10 



15 



BepG-2 

CV-l 
LLC-MKs 

3T3 
CHO-KX 

HeLa 
RPMIS226 
H4nECS 
C127I 
293 
HS-Sultan 
BHK-21 



Humim laver HepatoMastoma 
Africm Green Monkey Kidney 
Bhems Monkey Sidney 
Moose Bmbiyo Rbwiblasts 
Chinese Hamster Ovaiy 
Human Cervix £l>i^^«d 
Human Mydmna 

Rat Hepatoma 
.Mouse FibroUaat 
Human Embyronal Kidney 
Human PIbsm CM PlaemogramiB 
Baby F ^^i^tor Kidney 



ATCCHB8065 
ATCC CCL 70 

ATCCCCLT 
ATCC CCL 92 
ATCC CCL 61 

ATCC CCL 2 
ATCC CCL 155 
ATCC CCL 1600 
ATCC CCL 1616 
ATCC CRL 1573 
ATCC CCL 1484 

ATnr. nCL 10 
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Syrian hamster in the acniff of the necK wim n 
isolating fcom the WmiKtt^ao^^^ 

A wide variety of vectors. ^^^^^J^ y,^, ^ecdfic 
«dsts fox the transformation of such of the 

vectors described herein are in no way mtended to bmit cop 

p««mt ^.^^ segments of the simian virus 40 

CSV40) genome that constitute a de^ed ^^^^^^^^TZ^^r^ ^ 
promoter. -terveningseauenc«^andpcdyad«^^ ^^^^^^^^ 

the SV40 T antigen, the ^^tf^'^'^^^^,^ ceU chromosmnal 
end other eukaxyotic host cells by ^^^^^^J^^^^f^^ constructed. 
DNi^ AlargenumberofplasmidpSV2^-^t«»havebe^ 

3uch as pUsmid pSV2-gp^ an inlted gene. 

^obin. in which ^^;^J^^l^tZ iZT^Z^c^ ^ - P-e- 
These vectors are suitable tar use wiwi 
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inventia& and are widely available from sonrces su^ aB the ATCC or the 
Northem Regional Reseaxeh Laboratoxy (NRBU. 1815 N. University Street. 
Peona. lUinaia. 61604. 

•nie plaamid pSV2-dhfr (ATCC 37146) compzises a muxine 
5 dihydxdEblateiedactase(dh£r) gene under the oantrol of the SV40eazly 
ptamotmr. Und«r the apinapnate oonditionB, the dh£r gene is known to be 
amplified, or copied, in the hoot duromosome. This amplificatian can result an 
the amplification of doaely-aMiociated DNA eequenees and can. therefinre, be 
used to increase production of a protein of interest. Seft , ft . g .. J- Schiwke. £elL 
10 35:705-713(1984). 

Plasmids constructed for expression of the proteins of the 
present invention in mammalian and other eukaryotic host cells can utiliao a 
wide variety of promoters. The present invention is in no way limited to the 
use of the particular promoters exemplified herein. Promoters such as the 
1 5 SV40 late promoter, promoters from eukaryotic genes, such as, for example, 
the estrogen-inducihle chicken ovalbumin gene, the interferon genes, the 
^uco-corticoid-inducible tyrosine aminotransferase gene, and the thymidine 
kinase gene, and the major early and late adenovirus genes can be readily 
isolated and modified to express the genes of the present invention. 
2 0 Eukaryotic promoters can alAo be used in tandem to drive expression of a 
coding sequence of this invention. Furthermore, a large number of 
retroviruses are known that infect a wide range of eukaryotic host cells- The 
longterminalrepeatsintheietnmralDNAftBquentlyencDdefunctional 

promoters and. therefore, may be used to drive expression of the nudew: acids 
25 of the present invention. 

Plasmid pHSVcat (ATCC 37152) comprises portions of a long 
terminal repeat of the Rous Sarcoma virus< a virus known to infect chick«M 
and other host cells. This long terminal repeat contains a promoter which is 
suitable for use in the vectors of this invention. H. Gorman. fiLaL 
3 0 r m-'*'-'- r^n^^.^ A.«A.^. »f SriPnre^ gJSA). 79:6777 (1982) The 

plasmid pMSVi (NRHL B-15929) comprises the long terminal repeats of the 
Murine Sarcoma vims, a virus known to infect mouse and other host cdb». 
The mouse metallothionein promoter has also been weU eharactenaed for nse 
in eukaryotic host cells and is suitable for use in the expression of the nudcic 
35 acidsofthepreaentinvention. The mouse metallothioneiD promoter JS 
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pxesent in the plasmid pdBFV-MMTneo (ATCC 37224) wbich can serve as the 
starting iii ?**'"''^ itf other plasmids of the present invention. 

An especially pre&Red expressioo vector system employs one of 
a series of vectors oontaininir the BE enhancer, an enhmnCT derived firam the 
BK vims, a human papovavima. The most preferred such vector systems are 
f h«M>e which onploy not only the BK enhancer hat also the adenoviras-2-eady 
region lA <E1A) gene product. "Hie ElA gene prochict (actually, the ElA gene 
produces two products, which are collectively re£erred to herein as "the ElA 
gene pioductT) is an immediate-eaidy gene product of adenovirus, a large 
DNAvxros. 

A most preferred ejqjression vector employed in the present 
invwition is the phd series rf vectors which compziBe a BK en hancer in 
tandem with the adenovirus late promoter to drive expression of useful 
products in eukaiyotic host cells. The construction and method of using the 
phd plasmid. as well as r^ated plasmids, are described in U^. Patents 
5.242,688. issued September 7. 1993. and 4,992,373. issued February 12, 
1991. all of which are herein incorporated by reference. F.Bf i hfTifihia COl i K12 
GM48 ceUs harboring the plasmid phd are available as part of the permanent 
stock coUectioa of the Northern Regional Research Laboratory under 
accession number NRHL B.18525. The plasmid may be isolated from this 
culture using standard techniques. 

The plasmid phd contains a unique Bdl site which may be 
utilised for the insertion of the gene encoding the proteih of interest. The 
sldlled artisan understands that hnkers or adapters may be employed in 
cloning the gene of interest into this Bdl site. The phd series of plasmids 
functions most efficiently when introduced into a host ceU which produces the 
ElA gene product. ceU bnes such as AV12-664, 293 cells, and others. 

described aUDISl. 

Transformation of the maromahan ceUs can be performed by any 
of the known processes including, but not Umitad to, the protoplast fusion 
method, the calcium phosphate co-predpitation method, eleetroporation and 

the hke. R«> «. . J. Sambrook. eLaL auxa. at 3:16.30-3:16.66. 

Other routes of production are wdl known to skilled artisans. 

In addition to the plasmid discussed above, it is weU known in the art that 
some viruses are also appropriate vectors. For example, the adenovirus, the 
adeno-associated virus, the vaodnia virus, the herpes virus, the baculovirus. 
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and the xous sareama vims are uaefiiL Such a method is described in U£. 
Patent 4,775.624, herein inooxporated by reference. Several ahemate 
methods of e)q>Te8aian axe deseiibed in J. Samfarook. elaL. saao. at 16.3- 
17.44. 

In addition to prokaxyotes and mammalian host cdls. eokaxyotic 
microbes such as yeast cultures may also be used. The imperfect fungus 
finr>.>n»Tniwvcea oArttviwiwR. or common baker's yeast, is tiie most commonly 
used eukaryotic micxoorsanism, although a number of other strains are 
commonly available. For expression in Saochazomscea ap.. the plaamid 'ZBp7 
(ATCC-40063), fin example, is commonly used, fiffft, ft.C L- Stinchcomb, sLaH, 
Nall i"' gy^inionV 282:39 (1979); J. Kingsman £Ld1.. Qsm. 7-141 (1979); S. 
Tfichempor fiL^. SiBBS. 10:157 (1980). This pbismid already contains the ttft 
geue which provides a adectable marker for a mutant strain of yeast lackin? 
the ability to grow in tryptophan. 

Suitable promoting sequences for use with yeast hosts include 
the promoters for 3-phospho^yc8rate kinase [found on plasmidpAP12BD 
(ATCC 53231) and described in U.S. Patent No. 4,935.350. issued June 19, 
1990. herein incorporated by Ttsfereoce] or other ^ycolytic enxymes such as 
enolase ffcund on phuimid pACl (ATCC 39532)1. glyceraldehyde-S-phosphate 
dehydrogenase (derived torn plasmidpHcGAPCl (ATCC 57090. 57091)1, 
hexokinase. pyruvate decaxfooxylase. phosphofructokiaase. ^ucose-S- 
phosphatc isomexase, S-phosphoglycerate mutase, pyruvate kinase, 
ttiosephosphate isomerase. phosphoglucose isomerase, and i^ucokinaae. as 
wdl as the alcohol dehydrogenase and pyruvate decaxboxylaBe genes of 
7.y^^„^,«TnnKiTi^ (United States Patent No. 5.000.000 issued March 19. 
1991, herein inoorpoxated by reference). 

Other yeast promoters, which axe inducible promoters, having 
the additional advantage of their transcription being controUable by varying 
growth conditians. are the promoter regions for alcohol dehydroBenase 2. 
isoiytochxome C. acid phosphatase, degradative enzymes associated with 
nitrogen motaboliam. metallothionein [contained on plasmid vector 
pCL28XhoLHBPV (ATCC 3947B) and describedin United States Patent No. 
4,840.896. herein incorporated by reference], glyoenddehyde S-phospliate 
dehydrogenase, and enxymes responsible for maltose and galactose (eg. 
, GALl found on plasmid PRY121 (AT<3C 37658)1 utihaation. Suitable vectors 
and promoters for use in yeast expression are further described in R. 
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Hitxeman fit fll., European Patent Publication No. 73,657A. Yeast enhancers 
t''' TT Aft Oal fanm SanrhiiMiny*^* i^wrftviiriftft ffiimid in conioction with 
the CYCl pxtmoter on plasmid YEpaec-hllbeta ATCC 67024). also are 

advantageously used with jreaat pxomoterB. 

Fractiti0neta of this invention xeaHxe that, in addition to the 
above-mentioned expression ^Tstems. the cloned cDNA may also be employed 
in the production of transBonic animah» in which a test mammal, usually a 
mouse, in which expression or oveiexpression of the proteins of the present 
invention can be assessed.' The nucleic adds of the present invention may 
also be employed in the construction of Tmockotttr animals in which the 
expression of the native cognate of the gene is suppressed- 

Sldlled artisans also recognixe that some alterationB of SEQ ID 
NO:2 win firil to diange the fimction of the amino and compound. For 

insumce. some hydrophobic amino adds may be exdianeed for other 
hydrophobic amino adds. Those altered amino add compounds which conjBr 
substantially the same function in substantially the same manner as the 
exemplified amino add compound are also encompassed within the presoit 
invention. Typical such conservative substitutions attempt to preserve Ae: 
(a) secondary or tertiary structure of the polypeptide badione. <b) the bharge 
or hydrophobidtyofthe residue: or (c) the bulk of the side diain. Some 

examples of sudi conservative eubstitutiona of amino adds, resulting m ^e 
production of proteins whidx are functional equivalents of the protein of SBQ 
ID NO:2 are shown in Table II, infra- 
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Tablen 



Original Baaidne PSr>«»Yil«y Substitatuma 

Ala Ser.Cay 

Axe Lya 

Asp Ghk 

Cys Ser 

Gin Asn 

Cau Asp 

Gly Pro. Ala 

His -Asn, can 

Ue Leu. Val 

Leu He. Val 

Lys AiB. Gin. Gltt 

Mel Leu. He 

Phe Met, Leu. Gyr 

Ser Tltt 



Thr 



Ser 



Trp Tyr 
Tyr Trp« ^^i® 

Val Tift, liftll 



These substitutiims may be introduced into the protein in a variety of waya, 
such as during the chemical synthesis or by chemical modification of an 
axnixio acid side chain after the protein has been prepared. 

Alterations of the protein having a sequence which corresponda 
to the sequence of SEQ ID N0 .2 may also be induced by alterations of the 
nucleic acid compounds which encodes these proteins. These mutationa of 
the nudcic add compound may be generated by either random mutagenesis 
techniques, auch as those techniques employing chemical mutagens, or fey 
aite-spedfic mutagenesis employing oligonucleotides. Those nudeic acid 
compounds which confer substantially the same function in substantially the 
same manner as the exemplified nucleic add compounds are also 
encompassed within the present invention. 
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Other embodunfinCB of the present invention axe nucleic add 
compoondft which compxiae iaolated nucleic add sequences which encode SEQ 
ID N0:2. As skilled artisans will leoognize. the amino add compounds of the 
invention can he encoded by a multitude of diffezent nudeic add seqnexices 
because most of the amino adds are encoded by more than one nudeic add 
tziplet due to the degeneracy of Hie amino add code. Because these 
alternative nudeic add seqiiencea would encode the same amino add 
sequences, the pxeaent invention fiirther comprises these alternate nudeic 
add sequences. 

The gene oicoding the rhesus monkey Y2 rec^tor molecule may 
be produced using synthetic metfaoddoey. This synthesis of nucleic adds is 
weU known in the art. - Ei. Brown. K. Belagige, M.J. Byan, and 

H.G. Khorana. ^^^t.^^, ii,. F.n»vn»«W 68:109.161 (1979). The DNA 
segments corresponding to the receptor gene are generated using 
oonventiDnal DNA synthesizing apparatus such as the Applied Biosystems 
Model 380A or 380B DNA syntheaizeni (commerdally available firom i^Ued 
Biosystams, Inc.. 860 Lincdn Center Drive. Foster City. CA 94404) which 
employ phosphoramidite diemistry. In the alternative, die more traditional 
phospbotriestcr diemistry may be employed to syntheaise the nudeic aads of 
this invention. Sefl.x^ M.J. Gait. cd.. OUGONUCLExmDE Synthesis. A 
PRACTICAL Approach. (1984). 

The synthetic rhesus monkey Y2 reenter gene may be designed 
to possess restriction endonudease deavage sites at either end of the 
transcript to facilitate isolation bum and integration into expreadon and 
amplification plasmida. The chdce of restriction sites are chosen so as to 
properly orient the coding sequence of the receptor with control sequences to 
adiieve proper in-£came reading and expression of the Y2 receptor molecule. 

A variety of other such deavage sites may be incoiporated depending on the 
particular plasmid constructs employed and may be generated by techniques 

well known in the art. 

In an alternative methodology, the desired DNA sequences can 
be generated using the polymerase chain reaction as described in V£. Patent 
No. 4,889.818. which is herein incorporated by referraoe. 

In addition to the deoxyribonuddc add of SEQ ID NO:l. this 
invention also provides ribonuddc adds (RNA) which comprise the RNA 
sequence 
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1 VGXOOOMaSU ACMuStiacUA GACUCOOBOC CUGGOOSCMS GCXrAMSDOOA 
51 ACOGtntCUGA AAAOQQGDCC AAUAOCDACA CS^OGCOCWX; ABAACO^CAC 
^ 101 ACUeCSAAOAA AUQAAGGOCC AACAAUADOe eCCACAAACC ACDCCOACAS 

151 GUaXACDOCn CCCUSAXICCD GMOCCMatCC DOAOMiADM: UACCAAGC90G 
j^O 201 AOUGAOCDAC AAU U UU UC CO CAUADHOGCX UAITOOCOCCA UCMKODCCO 

2Bl UCCCGOAAUU OCCAACDCCU OGCUGAUCCA CCUOCOCAUC AAAiniCAAGA 
301 GCAUeCGCAC AGUAACCAAC OUUUOeADCC CCAAUCOGQC tJCOCGCACAD 
351 COOCOQCDCA AUACOCUCUC OCOACCADOC ACOCOOACCO ACACCOtlAAtl 
401 OGGQCSAaOGC AAAAOCOCOC COCOCCUCOO CCACCOOGDG CCCDAHOCAC 
2Q 451 AQQOCCUOGC ACOACAACOA UCCACAAOCA CXWOOACAGU AAOTGCCCOC 

501 GACCOGCACA OCOGCADCGU C0ACCACCOC CACAOCAAGA OCOCCAACCC 
SSI UAOCAGCOOC fcUOAtJOAUOG CCUUCCCCTO GGGCABCACD CCCCOGCUAe 
25 CAAGUCCCCU GCCCAUCOOC CtaasAOOABD CACDGADIKSA CakOCAOUCCO 

651 GAUOUUGACA OOGUCSGCCUG UACUOAAAAA UOSCCUeGOC AGCAAAAOAO 
701 CAUCOADtSCC ACOCOCUACA CUCUUDCUOC CWXWOGAOC COGUACGOOO 
751 OOCCOCUCGG CAUAAUAOCA UOTOCCaACA CUCCCADUDC OAGOAAAXJOC 
BOl AACAGCCAUG TJCAGOCCOCC AOCUOCARAa CACCACUACC AUCAGCGAAG 
35 CCAAAAAACC ACCAAAAOCC OCCtlGtJGCCU QGaOGWSeOG 00TJGCGC50CA 

901 GCUGOOraCC UCOCCAOGCC UUCCAOCOTG CCGOOGACAU U3ACAGCCWJ 
951 CUCCOOGACC UGAACGAGOA CAAACOCAUC UOCACACOGO OCCACAOCAU 
1001 CGCCAUGUGC OCCACUUDTO CCAAXJCCCCO UCUCaAUCCC OOGAUGAACA 
1051 GCAACUAUAC AAAGCCOUOC CUCUCUCCCU OCCGCUOOGA GCAGCGGOOC 
*5 1101 GAOGCCAUOC ACOCOGAGCU GUCCGOCACA WJCAAGGCOA AAAACAACCU 

1151 GOACMUCACA AAAAAOACOG CCCCCAAUGA CUCOOUCACA GAAGCUACCA 
1201 AUCUCUAAGC AACOJAOOGU GOGAAAAUCO AUGAAUGAAU UCUGACCAiSA 
1251 GCOAOAAAOC UGCOUCAUeC CGCCOCACAA GOCADAAOUG AXWUCCCADU 
1301 OOAACWAAQA AGACGAUCOA AAUGGAAGCA UCOGCOGOITO ACOOCCOCOA 
55 ^35j AAACOOCCUG GGAACAGCCO OUQUGAAAAO ACUOGAAOTC RAAGAOAAOG 

IdOl CAOCAAAAUC GOUUACOUAA CAGOUQGOAG GOUAGOAGGO OGAAUOAGGX 
go 1451 GUAAAACCAC ACKCAGGUAC UUUUGACOAU UOOCCUGGAC UGAACTAAAC 
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isox 

1551 
1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 
2001 
2051 
2101 



UOCAA C JUySC 
MGUDBMIUU 
CAOOdlUCCC 
AGC3GACCCAC 
UCUAGACAAA 
UGAAOGGCUU 
GQCAGACGAU 

AAAXIDCOCAC 
AAOPUACAUC 

ujusuuuuxmj 

CUAUOOGAGC 



AAUUGCSOAOQ 
UCAGAUUOCA 
OSCUOOGCUG 
ACGOICCCCU 
AQCCADCAMS 
CAACGAACUA 
AOCOCAACOC 
ACAUUnOGOC 
AADUGCAGCA 
IIC^CUUUAUGG 
CUUAUACCUU 
UAAGOUUGUC 
GXAAAAAAAA 



A0CAGCAUtJC 
UOAOGACCUC 
AtXZAAAAOCa 
UCAOCACSOU 
GAADGCUGCA 
AACUGAAACU 
CaCAACACOC 
AAASCIUaCUD 
AAUCCAAACC 
AGAOAtlUOAC 
UOUOAACAUG 
UACACUAAAA 
AAAAAAAAAA 



CAAAlQACACC 

GADUGOCGAC 

CGCDGAACAA 

UgCAUUUUUU 

GGAAAAGAOU 

UGCUAOADAA 

AGDGAGOCAA 

CAACUCUCAA 

AXiCAtJaUAAU 

AUAACAACCA 

UAUOAOtTUAU 

DDOAAADCAG 

AAAAAAAACn 



COCOGOAAAU 
CUGOGUACXTCJ 

AAAnmjcucc 

0UGOUAAUUC 
OCCAGCOTiDA 

tiOAAUAcnnio 

UUCUUCUUAA 
IfCAAAAGCUG 
TOOTAAXnnJC 
UACAACUUGA 

cooAiniAtmc 

AAOAAAOAAU 



hei«nHfter referred to aa SEQ ID NO:S. or the complementary ^™^«=J«' 
add orafragmentafaitherSEQroNO:3orthe«implementtherec£ THe 

riboiiudidc aidds of ihe present invention may be prepared uang the 
polynucleotide Bynthetic methods discussed aasxa or they may be prepared 
enzymatically using BNA polymerases to transcribe a DNA template. 

complement hereof. . • ^^a- 

The moat preferred systems for preparing the nbonudeac aads 
of the present invention employ the RNA polymerase from the bactenophage 
T7 or the bacteriophage SP6. Both of these RNA polymerases arc hxgbly 
apedfic and reauiie the insertion of bacteriophage-spedfic f *^^ 

end Of the message to be read. S^. J. Sambrook. ^ ^ J^" 
This invention also provides nudeic adds. RNA or DNA. which 
are complementary to SEQ ID NO:l or SEQ ID N0:8. 

The present invention also provides probes and pnmers usetul 
for molecular biology tedmiques. Acompoundwhidi encodes fitf SEQ m 
NO l SEQ ID NO:3 or a complementary sequence of SEQ ID NO:l or SEQ ID 
NoV or a faagmcnt thereof, and whidi> at least 18 base pairs m length. 

and whidi win selectively hybridize to rhesus monkey genmnic DNA or 
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messenger RNA encoding a Aesus monkey neuropeptide Y receptor, is 
pxovided. PiefieraUy, ttie 18 oar more base pair compoimd is DNA. 

The tyrm "selectively hyincidue" as nsedhexciii may refier to 
eitiher of two aitaatioiu. In Hie fizst such embodiment of this invention, the 
nadeic add compounds described fflmxa hybridise to a riiesns monkey 
neuiopeptide Y receptor under more strinpent hyb ri diza t i on conditians than 
these same nucleic add compounds wouU. hybridize to an analoeous 
neuropeptide Y receptor of another apedes. eg. muzine or primate. In the 
second sudi embodiment of this invention, these pxobes hybridize to the Y2 
receptor under more stringent hybridiaation conditions than other related 
compounds, induding nucleic add sequences encoding other neuropeptide Y 
receptors. 

These probes and primers can be prepared enzymatically as 
described flusza. In a most preferred embodiment these probes and primers 
are synthesized using chemical means as described auBxa Probes and 
primers of defined structure may also be purchased cmnmerdally. 

This invention also encompasses recombinant DNA doning 
vectors and expression vectors comprising the nudeic adds of the present 
invention. Many of the vectors encompassed within this invention ore 

described above. The preferred nudeic add vectors are those whi«^^ DNA. 
The most preferred recombinant DNA vector comprises the isolated DNA 

sequence SEQ DD NO:l. 

Any plaamid comprising the gene of the preset mvention is 
readily modified to construct expression vectors that produce Y2 receptors in 
a variety of organisms, induding. fcr example. lUali. Sf9 (as host for 
baculovirus). gpodimteta and SnrrbarflTnYCBB. The current hteiatmre 
contains tedmiques for construcring AVl2 expression vectors and for 
transforming AV12 host cells. Uniud States Patent No. 4.992.373. herem 
incorporated by reference, is one of many references describing these 

techniques. - • 

One of the most widely employed techniques fax ahermg a 
nudeic add sequence is by way of oUgonudeotide-directed dte-apedfic 
mutagenesis. B. Comadt. CURRENT PROTOCOLS IN MOLECULAR BIOLOGY. 
8 01-8.5.9. (F. Ausubel. fiUlL. eds. 1991). In this technique an 
i oUgonudeotide. whose sequence contains the mutation of mt««at. « 

ayutheaized as described fflmxa. This ohgonudeotide is then hybridized to a 
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template containing the wild-type sequence. In a most pxefiened embodiment 
of this techmque. the template is a aingle-fftnmded template. ParticularlF 
pzefexxed are plasmidaivhich contain xegicms snch as the fl iatergenic region. 
This region allows the generation of sini^e-stxanded templates when a hdper 
phage is added to the cnltnxe harboring the "phagemid". 

After the annealing of the oligonticleotide to the template, a 
DNA-dependent DNA polymerase is then used to synihesi«e the second 
stxand from the oHognndeotide. enmplementary to the template DNA. The 
resulting product is a heteroduplex molecule containing a mismatch due to 
the mutation in the digonudeotide. After DNA replication by the host cefl a 
nature of two types of plasmid are present, the wild-type and the newly 
constructed mutant. This tedmique permits the introduction of convenient 
restriction sites sud» that the coding sequence may be placed immediately 
adjacent to whidiever transcriptional or tramdational regulatory elements 
axe employed by the practitianeT. . , „ j 

The construction pxotocola utiliaedfor ELfifiJi can be «Dllowed to 
construct analogous vectors for other organisms, merdy by substitutog^if 
oecessaxy. the «,propriate regulatory elements using tedmiques weU known 

to skilled artisans. j 

Host CCDs which harbor the nudeic adds provided by tne 
present invention are also provided. A preferred host cdl is an XMOiasp 
oocyte whidi has been injected with RNA or DNA compounds of the pr«|ent 
invention. Most preferred oocytes of the present invention are ^^-^^ 
harbor a sense mBN A of the present invention. Other preferred host cells 

indude AV12 and iLxjdi cells whidi have been transfected and/or 
transformed with a vector whid. comprises a nudeic add of the present 

uivention. ^^^^ ^^^^^ ^l,^ p^ies a method for constructing a 

recombinant host cdl capable of expressing SBQ W N0.2. said method 
, comprisingtransformingahostceUwitharecombinantDNA^^^^ 
comprise8anisolatedDNAsequencewhidxencodesSEQIDNO:2. H^e 
preferred host ceU is AV12. The preferred vector for expression is one whni 
comprises SEQ ID NO:l. Another preferred host ceU for this method ^ 
ILsBli. AnespedallyprefcrredexpresrionvectorinELfllliisonewhidi 
5 comprises SEQ ID NO.l- Transformed host cdls may be cultured under 
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cgnditioDB wdl known to skiiled artisaaa audi that SEQ ID NO:2 is 
eiqiressed. IhatAy prodndnp the Y2 xecq>tor in recomlnnant host odL 

The ability of neuropeptide Y. panareatie polypeptide, and 
peptide YY, to hand to the Y2 receptor ia e a -wn t ial in the devdopment of a 
multitude of indicationa. In developing agents which act as antaganists or 
agonists of the ira receptor, it wonld be desirable, theiefiiie, to dotawaine 

those agents which hind the Y2 receptor. Generally, audi an assay includes a 
method for determining whether a substance is a f un cti o nal ligand of the Y2 
receptor, said method nrniprifring contacting a functional compound of the Y2 
receptor with said substance; monitoring binding activity by physical^ 
detectable means, and identifying those substances whibh e&xt a chosen 
zesponse. Preferably, the physically detectable means is competition with 
labeled neuropeptide Y (or pancreatic polypeptide, or peptide YV) or binding 
of ligand in an oocyte transient es^resaion system 

•nie instant invention provides such a screening system nsefnl 
for discovering agents which compete with neuropeptide Y for binding to the 
Y2 receptor, said screening system comprising the stops o£ 

a) isolating a zfaesus monkey Y2 receptor; 

b) exposing said rhesus monkey Y2 receptor to a potential inhibitor 
or surrogate of the neuropeptide Y/Y2 receptor complex; 

c) introducing neuropeptide Y (or pancreatic polypeptide or peptide 
YY); 

d) removing non spedfically bound molecules; and 

e) quantifying the concentration of bound potential inhibitor 
and/or neuropeptide Y (or pancreatic polypeptide or peptide YY). 



This allows one to rapidly screen for inhibitors or surrogates of 
the formation of the neuropeptide Y/Y2 receptor complex. Utilization of the 
Bcreening ^stem described above provides a sensitive and rapid means to 
determine compounds which interfere with tite formation of the neuropeptide 
Y/Y2 receptor complex. This screening system may also bo adapted to 
automated procedures such as a PANDEX* (Baxter-Dade Diagnostics) 
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system tJiamns for efiBdeAt lii^-volume saeenin? of potential tlienveutic 



In the assay ««M m r» r as weD those infm the neorop vtade Y 
employed thexeiii may be replaced with pancreatic polyp^ds or peptide YY. 
The neuropeptide Y used as a hgand is, therefore, merely iDustrative and is 

not to be conaidered limiting in any wqr. 

In such a soeenine protocol a Y2 receptor is pr^ared as 
elsewhere described heron, preferably using recombinant DNA tedmdogy. 
A sample of a test compound is Aen introduced to the reaction vessel 
containing the Y2 receptor foUowed by the addition of neuropeptide Y (or 
pancreatic polypeptide or peptide YY). In the alternative the neuropeptide Y 
(or pancreatic polypigitide or peptide YY) may be added aimnltaneously with 
the tost compound. Unbound molecules are washed firee and the eluent 
inspected for the presence of neuropeptide Y (or pancreatic polypeptide or 
peptide YY) or the test compound. 

For example, in a preferred method of the inventinn, 
radioaclively or chemically hd«led neuropeptide Y (or pancreatic polypeptide 
or peptide YY) may be used. The eluent is then scared for the chemical label 
or radioactiviiy . The absence or diminution of the chemical label or 
radioactivity indicates the foimatian of the neuropeptide Y/Y2 receptor 
complex. This indicates that the test compound has not efiBectively competed 
with neuropeptide Y in the formation of the neuropeptide Y/Y2 receptor 
complex. Thepresenceofthecbemicallabelorradioactivityindicates&at 
the test compound has competed with neuropeptide Y in the formatxon of the 
neuropeptide Y/Y2 receptor complex. Similarly, a radioactively or chenucally 
labeled test compound may be used in which case the same steps as outhned 
above would be used except that the interpretation of results would be the 
converse of using radioactively or chemically labelled neuropeptwie Y. 

As would be understood by the aldUed artisan these assays may 
also be performed such that the practitioner measures the radioactivity or 
fluorescence remaining with the protein, not in the eluent. A preferred such 
assay employs radiolabeled neuropeptide Y (or pancreatic poaypeptide or 
peptide YY). After the competition reaction has been performed the reaction 
mixture is then passed through a filter, the filter retaining the receptor and 
whatever is complexed with the receptor. 'Ihe radioactivity on each filter is 
thenmeasuredinasdntillation counter. In such an assay hi^ amounts d 
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j.a^^/>lah«l pwflMmt indicate kwer affinity far the receptor by the teat 
oompovmd. 

Tl»e Y2 receptor may be free in adlution or bound to a solid 
support. Whether the Y2 receptor is bound to a aupport or is free in solution. 

it is generaDy important that the confomation of the protein be cmiserved. 
In a picfeared practice of the invention, therefore, the Y2 receptor ifl 
suspended in a hydrophobic environment employing natural or synthetic 

detergents, membrane suspensions, and the like. Preferred detergent 
complexes include the rwitterionic detergent S-KS-cholamidopropyi}- 
dimethylammoniol-l-propane sulfonate fCHAPS-) as wdl as sodium 
deoj^dholate. 

Skilled artisans win recognise that desirable diasooation 
constant (KO values are dependent on the selectivity of the compound tested 
For example, a compound with a Ki which is less than 10 nM is generally 
considered an exceUent candidate for drug therapy. However, a compound 

has a lower affinity, but is selective for the particular receptor, may be 
an even better candidate. The present invention, however, pwmdes 
radiolabeled competition a««ye. whether results therefrom indicate hi^ 
affinity or low affinity to Y2 receptor . because slrilled artisans wiU recognize 
that any information regarding binding or selectivity of a pa^Ucular 
compound is beneficial in the pharmaceutical development of drugs. 

Assays useful for evaluating neuropeptide Y receptor 
antegoniste are wett known in the art. afiJUJUU. United States Patentt 

5,284.839. issued February 8. 1994. which is herein incorporated 
reference. SeulfiQ. M.W. Walker. uLaL Jni i mnl flf NniTOflnBnr . M . 8.2438- 
2446 (1988). 

Trnmif r* ♦t""'^-*'*'"" "Totocol 

Cos-l ceUs are seeded at a density of lOS cells/ISO mm dish on 
day one. On day three the cdls are tranafected (using commercially avml^e 
kits) with either 25 ^g rhesus monkey Y2 receptor. 50 « rhesus monkey Y2 
receptor, or 25 w pSVLuc (SV40 Ludfcrase-control). Briefly. 4 ml meia 
clZining sup^d DN A are comMned with 4 ml media 
of the commercial tranfedion enhancing agent while mixing. Thn, mixuire ^s 
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incubated for 15 minutes at loom tempBtature, Hum 16 ml of media ia added 
to the tube and sently mijced. The ceDs are washed wifli PBS and 10 ml is 
addedperdiah. The eeUa a«e incubated at 37'C for 6 houis and 10 ml of 
media containinB 20% fetal bowne serum is added. On day 5 (48 bia poat- 
i transfectian) the cdls ate scraped into phoiqibatBbuflB«d saline, pell^ 
and kept on ice until binding assays are performed. 

) A vector containing the Y2 receptor insert, is lineariaedusinB 

and transfected into Chinese hamster ovary (CHO) cells nsinK commercially 
available reagents. The cells are maintained under 6% carbon dioxide m 
DxJbecco'8ModifiedEaBle'sMedium(DMEa«)mam'sP-l2Medium(8:W 

containing 10% fetal bovine serum. 2 mM ^utamine. 100 international umts 
5 of penicillin, and 100 ,ig/nlstreptc«iycin. Stably t«m^^ 

Jected with 500 pgAnl G4i8 and tested for their ability to bmd [t^BU-PYY. 
in£ca. 

° Hie bomogenate binding studies are conducted using known 

methods. Sfi^ D.R. Gehlert. eiJ>L N rn rorhrmiHtTV ^ ' 
67(1992). TheceUpenets areresuspendedusinga ^bomogem^^ 
^ HEPES 0.H 7.4) buffer containing 2.5 mM cakmm chloride. 1 mM 
^5 magnesium chloride and 2 gAl Badtracin. Incubations '"^^'^ ^'^^OO 
Wvolume of 200 pi containing various concentraUons [^^Ti-VYY (^2200 
Ci/mmol) or [^^Tl^hTT (SA 2000 OAnmol) and 0.2-0.4 mg protem for 2 hours 
atroomtemperature. Nonspedficbindingisdefinedasthewnountof 

^dioactivity remainmg bound to the tissue after incubating m tixe presence 
30 of 1 HM hPP-^ pj^,^„^„gi^ studies, various concentrations of peptides 
are included in the incubation mixture. Saturation experiments are 
performed with each radioUgand by incubating in ^^^r^'^'^^f^ 
the radioligand in the assay. Incubations are terminated by rapid filtratum 
35 thmu^x glass fiber filters, which had been presoakedm 0.3% 

polye&yS^e. using a cell harvester. The filters are washed witb 5 ml 
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of 50iiiMTda^H7.4)at4'>CaiidrapicDtydiiedat6irC. The dzied fUters are 
treated -with meLt-^ y^T*tnii»faw aiheets. and the radioactivity retained on the 
filtexs are counted. Die results are analyzed usine the Lundon-l software 
package (Lundon Inc., Chagzin Palls, Ohio) ninnmg on a VAX conqniter or 
the Cheag-Pruahoff equation. Protein concentrations are measured using 
standard staining techm(iaes,,uaing bovine scfmm alhumin for standards. 

In one sudi competition assay, a battery of Imown neuropeptide 
Y receptor antagonists, agonists, and partial agonists are evaluated for their 
relative abilities to inhibit the binding of t^^BlJpeptide YY to the rhesus 
monkey Y2 receptor of ^e present invention. 

The previously described screening systems identifir compounds 
which competitively bind to the Y2 receptor. Detetmination of the ability of 
such compounds to stimulate or inhibit the action of the Y2 realtor is 
essential to fiirdier development of sudi compounds ftw therapeutic 
applications. The need for a bioactivity assay system which determines the 
response of the Y2 receptor to a compound is dear. The instant invention 
provides sudi a bioactivity assay, said assay compziaiag the steps of: 

a) transfecting a mammalian host ceU with an expression vector 
comprising DNA encoding a Y2 receptor. 



culturing said host cdl under conditions such that the DNA 
encoding the Y2 receptor is oqiressed. 



b) 

c) exposing said host ceU 80 transfected tea test compound, and 

d) measuring the change in a physiological condition known to be 
influenced by the binding of neuropeptide Y to the Y2 receptor 
reUtive to a control in which the transfected host cell is exposed 
to neuropeptide Y. 

An oocyte transient expression system can bo constructed 
according to the procedure described in S. Lubbert. uLaL, PrftTflfflllnPn fff t h e 
K»^nnpl Ar^^A^ ^-^firi^r^ fTTSAV 84:4332 (1987). 
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In an eapeoaUy pxeferrea embodiment of this invention an assay 
measiuing tbe inbibitian of £brakolin.8tijnuJated cAMP synthesis is 
peEfimned. The inbibitian of cAMP synthesis is Imfiwn to positively 
corrdated with the additioo of neiuropsptide Y to cdls containing certain 
5 types of neoropeptideYieeeptan. 

Adenylate cyclase activity is determined in initial experiments 
10 in tranafected mammalian eefls, uainff standard techniques. See, e.g.. N. 
Adham cLflL, aapra.; BX. Weinahanlc, et al.. PmfTPflmn nf tlift Nntanna l 
f^^^^ ^^fi^ .mSAV 89:3630-3634 (1992). and the teCsrences ated 

therein. . , 

Adenylate cyclase activity is measured usinp CHO <^"*»*>*y 
15 transfected with the Y2 receptor andprelabelled with 2^Ci/ml rfP^- 

l^efbrthreehours. The media is removed and replaced wxth»cubaUon 

„.ediH containing a T^rode-HEPES buffer. 100 ,iM ^"^-^^ fL^yl^ 
indolidan. 10,a«phosphoramidonandl2.6mgbaatraan^l00mL Adeny^^ 

cydase activity is increased by the addition of 15 hM forskobn and the abibty 
20 ofthepeptidetoinhibitthisactivationismeasuiedusmBvarious 

IceJ^tr^tions. Following the incubation, the 13H1<AMP .s sepa^^ 
ATomatoeraphy on alumina columns with [SSSPl-cAMP as an mtemal 
^n^e Lults are quantitated by dual chann^ scintillation countmg- 

In another embodiment of this invention an assay which 
correlates neuropeptide Y activity with the hydrolysis of phosphatidyl^tnl 
ieperformed. The hydrolysis of phosphatidybnositd is known to posxUvely 
correlate with addition of neuropeptide Y. This biochemical assay is 
performed essentially as described by M. Benidge. ffinrhmiittrY Jfflim ai. 
30 212:849(1983). 

Twenty-four-weU tissue-culture vessels are seeded with 
35 appraximatdy250.000cellsperweUi«DulbeccosMinimiaEs,«jtia^ 

^ MEM) (in the absence of glutamic add) which contamed 2 mM ^utamme 
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aod 10% dialyxed fetal calf oenun. After 24 houzs gvowth at 37"C the media 
was Temoved and xeplaced wiOi £reah madia c o ntainin g four microcuzies of 
[3HJmyainoaitol per wdl and the cultures are incubated a further 16 to 20 
houKs. "Die media was then lemoved and the cella in each wdl are waahed 
with serum ftee medium contirinins 10 mMIiflunrnddorida. 10 mM 
myoinoBitol, and 10 mM HEPES (2 x 1 ml washes). After the final wash, 0.5 
ml of waahin? solution was added c on tain i ng the appropriate concentrations 
fb dmea and vehichles. 

If the particular assay was testing antagonists, a ten minnte 
incubation was performed prior to agonist induction. CeDs are incubated for 
about one hour at 37«C in 95%/S% O2/CO2 or as appropriate for time oonrse. 
The reactiona are terminated by removing media and adding 1 ml of coled 1:1 
acetoneanethanol followed by induction on ice for a minimum of twenty 
minutes. 

These extracts are then removed and placed in 1.5 ml centmuge 
tubes. Each weU was washed with 0.5 ml water and this wash was added to 
the appropriate extract. After mixing and centrifiigation. each a^"^ 
supernatant was processed by chromatography on a QMA SEP-PAK« 
column, which had previously been wetted and equilibrated by passing 10 ml 
of water, foUowed by 8 ml of 1 M triethylammonium hydrogen carbonate 
(TEAB). followed by 10 ml of water through the column. 

The assay supematants containing the water soluble 
tSHlinoaitol phosphate are passed over the columns. This was followed by a 
10 ml water wash and a 4 ml wash with 0.02 MTEAB to remove [SHlmositol 
precursors pminositol phosphate was eluted with 4 ml of 0.1 M TEAB into 
scintillation vials and counted in the presence of scintillation cocktail. Total 
protein in each sample was measured using standard techniques. Assays are 
measured as the amount of l8H)inositol phosphate release per milligram of 
protein. 

In another embodiment this invention provides a method for 
identifying, in a test sample. DNA homologous to a probe of the present 
invention, wherein the test nucleic acid is contacted with the probe under 
hybridizing conditions and identified as being homologous to the probe. 
Hybridization techniques are weU known in the art. gfiJUi^ J- Sambrook, 
fiLaL. aunxft. at Chapter li. 
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The nucUnc acid cpmpmrnda of the present iaveBtian may also be 
used to hybiidwe to eemanic DNA which has been digested with one or mace 
restrictifln eniymtt and run on an electtophoretic gel. The hybridiraUon of 
radiolabeled piobes onto such restricted DNA, usually fixed to a membrane 
after eleckrophoreaia. is weU known in the art. fifiC^jBA. J Sambmok. fiUlira. 
Such procedures may be employed in searching for persons with mutations m 
these receptors by the well-known techniques ^ ^^""^J^^^V"^ 
polymorphisms (BFUO. the procedures of which are de«aibed» U.S. Patent 
4.666.828. issued May 19. 1987. the entire contents of which is herem 

incorporated by reference. 

The proteins of this invention as well as fragments of these 
proteins may be used as antigens for the synthesis of antibodies jac t«^ 
"antibody- i« used herein describes antibodies, fragment, of imtrf,od*^ (such 
^^totLited.toFab.F.b•.Fab.^ andFv fragments), and chim^^^^ 

Wanized. veneered, resur&ced. or CDR-grafted antibo^es capj^a 
bmding antigens of a simil-r nature as the parent antibody °» 
^^Ley^erived. ll.e instant invention also encompasses smgle cham 

pol^^eptidel^^^ol^^-^ as used herein is not limited by the manner 

in wh«i. the antibodies are produced, whether such production is or 
not. Theterm -antibody aausedinth^spedficaiionencompasBes^ose 

antibodies produced by recombinant DNA technology means -^u^>^ 
not limited, to expression in bacteria, yeast, insect cell hues, or mammahan 

ceUhnes. ^^^^ ^ bo^ ^,„oclonal and pdydonal. in 

animals. especiaUy mice, is weU known in the art. SfiB^. C. 

HANDBOOK OFEXPERIME^r^A^IMMUNOUXiY.(msckwdISo^^ 

1986); J. Coding. MON0CU)NAL A^ODIES: PMNCIPl^S >^P^^C^^ 

(Academic Press. 1983). For the production of monodonal^tibo^w ^ 

> basicprocessbegi»swithiniectingamouse.orothersmt^le^^^^ 
in^Lgen. Tl.emouseissubse.n.entlysacrifi«djmdcdlsta^&^ 
spleen are fused with myeloma cells, resulting in a bybrxdo,^ ibat 
Iroduces ixuattn. The population of hybridomas is screened to isolate 
il^dual ^each of which secretes a single 

5 the immunogen. The individual antibody species obtamedmtb^ way «^ 
Se^uct^asingleBcellfromtheimmuneanimslgeneratedmresponse 
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td a specific antigenic site, or epitope, fecoenised on the inununi^enic 
substance. 

rt.iw.orir antibodies are described in Patent No. 4.816.567. 
wtuch issued Maxeh 28, 19B9 'to S. CabiUy. fiLaL This reference discloses 
me&ods and vectors for the preparatLon of rbimprir. antibodies. Ihe entire 
contents of U£. Patent No. 4,816.567 are herein incoxporated by refcrencc- 
Aa alternative approadi to production of eenetically engineered antibodies is 
provided in UJS. Pat«it No. 4,816,397. which also issued March 28, 1989 to 
M. Boss. ctaL , the entire contents of which are herein incoxporated by 
reference. The Boss patent teaches the simultaneous oo-exprsssion of the 
heavy and U^t chains of the antibody in the same host cdl. 

The approach of U5. Patent 4.816,397 has been further refined 
as taught in European Patent Publication No. 0 239 400, which published 
September 30, 1987. The teachings of this European patent publication 
(Winter) are a preferred format for the genetic engineering of the reactive 
monodonal antibodies of this invention. The Winter tedmohigy invnhres the 
replacement of complementarity determining regions (CDRs) of a human 
antibody with the CDRs of a murine monoclonal antibody thereby converting 
the specificity of the human antibody to the specificity of the murine antibody 
which was the source of the CDR regions. This "CDR grafting- technoloBy 
afibrds a molecule containing minimal murine sequence and thus is less 
immunogenic. 

Single chain antibody technology is yet another variety of 
genetically engineered antibody which is now well known in the art. Sfift . e . g . 
R.E. Bird, cLaL. Sri«mee 242:423-426 (1988); PCT Publication No. WO 
88/01649. which was published 10 March 1988; United States Patent 
5.260.203, issued November 9, 1993. the entire contents of which are herein 
incorporated by reference. The single chain antibody technology involves 
joining the binding regions of heavy and hght chains with a polyp«?ptide 
sequence to generate a single polypeptide having the binding specificity of 
the antibody from whidk itwaa derived. 

The aforementioned genetic engineering approaches provide the 
skilled artisan with numerous means to generate molecules which retain the 
binding diaracteristics of the parental antibody whUe affording a less 
inununogenic format. 
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These antibodies are used in diagnostics, therapeutics or in 
dia«no8ticfthcrai«»tic«mlnnati(«^^ By -diagnostics- as used herein is 
meant teirting that is xdated to either the ittjato 

disease states or Wetogical status in mammals. piefi«bly in humans. By 

-th«weutics- auid -therapeutic/diagnostic «m»hinalW as used h«^ 

ttsapectively meant the treatment or the diaguoais and treatment of disease 

states or biological status by the jujoya administration to mammals. 

preferably humans, of the antibodies of the present inventmn. The 

'3:^::^^ofthepresentinvention.reesp«:ianypreferredm^ 

andVor treatment of conditions as«Miated wiih an excess or deficiency of Y2 



■ Ui addition to being functional as direct therapeutic and 

aiagnostic aids, the avaihdahty of a fiunily of antibodies ^^'^'^^ 
^2 receptor enables the development of numerous a««y 

^ ^.^7 19811 VOL 73 P«tB.thecont«ttsofwlud.«reheMi. 

UU«ii„v«.tioa.l30,ro«d««tiboai«whiA«W«:*=fi»*« 

,««,tor SM-ii. cuvetod. am- Niitiiir nmAmV 30iM (lasa). 
yt^-l^Ti nil, . I n f t 1. r ' -''"-^ '^'^^ "'^^ 



79:4810 (1982). 
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In another embodiment. tliiB invention encompasses 
pharmaceutical formnlations tat parenteral administralaon which contain, as 
the active ingredient, the anti*Y2 receptor antibodies described. aBSZa. Snch 
fermubitians are prqiared by methods commonly used in pharmaceutical 

5 chemistry. , j ^ 

Products for parenteral administration are often fiinnulated and 
distributed in sdhi preferably fifeere-diied form, for reconstittttion 
immediately before use. Such formulatimis are useful compositions of the 
present invention. -Rieir preparation is well undenrtood by pharmaceutioal 

10 chemists. 

In general, these formulations comprise the active ingredient m 
combination with a mixture of inorganic salts, to confer isotonicity. as weU as 
dispersing agents snch as lactose, to allow the driedpreparation to dissolve 
quickly upon reconstitution. Such formuhitions are reconstituted for use wUh 
1 5 hi^y purified water to a known concentration- 

Alternatively, a water soluble form of the antibody can be 
dissolved in one the commonly used intravenous fluids and administered 
by infusion. Such fluids include physiological saline. Ringer s solution or a 

5% dextrose solution. 
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(2) INFORMATION FOR SEQ ID N0:1: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 2144 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
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ii) MOLECUI-E TYPE: CDNA 



20 



25 



30 



fix) FEATURE s 

(A) NAME/KEY: CDS 

(B) liOCATION: 63.. 1205 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 
^TX«AG(» ACAIUn^A «C1CT1«IC 

35 *° 

ser M.t Arg Thr Val Tbr Aan Phe Pbe Il« Ala Asn 
80 "5 

_H, XCT CTT ACC TAC ACC 

O^T err crrc GTG AAT i|rr Crc TGT cw 

Asp Leu val V«l A.n Thr Leu Cys Ueu Pro 

100 

™ .™ 000 0« ™= «= ^ OCT ^ C»= J- ^ f/o 

b«u Met Gly Glu Trp by* Met Gly Pro vai u 

.rr «:c C.C cAc c«. cm: A« Tcc ATC CTC Tjc 

II* Ala Leu ASP Aro His Kg Cys lie Val lyr Hl^ 
145 

^ X- "-"^ °" 



40 



45 



60 
107 

ISS 
203 
251 
299 
347 
395 
443 
491 



539 



sa7 
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Ile 1^. *rg 11. Ph. L*. lU Ho aXy Ala Trp Cly llj 
160 

ser Ala L-u Ala Ser Pro I-u Ala Il« Pbe Aro V 
180 

^i: s s 5S ^ IS ;n s s Si 

210 215 

225 

240 

CAC CAC TAC CAT CCA AO. CAA 1^ ACC ACC 1^ «^ 

i^n Aap His Tyr Hi* Gin Arg Arg Gin Uyn Ttir Thr y 

_« crrc CAT GCC TTC 

cno <m. CTG CTC TTT GCG ^ Ala P^e 

cys Val val Val val Ph« Ala val s«r Trp 
275 

err GCC c^TT gac ATT gac a^ cat gtc 
Gin Ueu Ala Val Asp lie Asp Ser Hxs vax 
290 

i.Tf- CCC ATO TCC TCC ACT TTT 

St S ~ ^ - n. S J., c,, s.. ^ «» 

occ IILc err T« a» ^ .T. »c - 

Ala Asn pro teu wu Tyr Cly Trp Met A*n s.r 
320 

«>r r-»f- CJkC CGG TTG GAT GCC ATT CAC TCT 

s s - s i;;^ s SI - - - - - 

340 -'•^ 

»»r CTG GAG GTC AGA AAA 

GAC GTC TCC GTC ACA TTC AAC GCT AAA AAG 

SlS val sar val Ttu: Pne Lys Ala LYE uy^ Ksn i^u 
3S5 

«=r =0= ccc «T ^ Tcr Tjc ^ ^ 

Acn ser Cly Pro Afin Acp s^r Pn© tux 



63 S 



6B3 



731 



779 



fi 27 



875 



923 



971 



1019 



1067 



1115 



1163 



1205 
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370 375 380 

TA^scAACCT Kaaxmrcoji mtotatgaa tqa a ttct o a ccacsacctat aamctwstt 

GATO G CG C CT CACAACTCAT AATTOATTTC CCATrPTAA& GAAGAAGAGC ATCTAAATOO 
AAGCATCTGC OCTTTACTrc CTOttAAAACT CCCTOGC5AAC ACCCTCTCTG AAAATACTTG 
AATTCAAAGA TAACCCAOCA AAATGCTTTA CTTAACACTT OCTOWtSC?rAG TWSGTTCAAT 
TW3GAGTAAA MSCAGAGAGA CaCTACTTTO ACIATTrrCX: TCGACTOAAC TAAACTTOAA 
CAAGGAATTO GTATTATCAG CATPCCAAAG AGAOSCTOOG TAAATAAGTT GATtTSXMik 
TTTCATTAGG ACCTOGATTC C3GGAGCTCTC TACTTCACGC TTCCCTCCTT GGCTPCATOAA 
AACCTCGCro AACAAAAATT ICTCCAfiGGA CCCACAQGCT CTCCWCATC ACGTTTTCAT 

rrn"iTii. - i ' i aattctctag acaaaatcca tcaacscaatc ctccaggaaa acattcccac 

CTATATCAAT GGCTTCAAGC AACTAAACTC AAACTPCCTA TATAATTAAT ATTTTOOCAC 
ACCATMGGG AACTCCTCAA CACTCACTCA CCCAATTOTT CTTAAAACCC CnCCACATT 
TTOTCAAACT rrCTTCAACr CTCAATCAAA ACCTCAAATT CTCAGAATTC CACOAAAtCC 
AAACCATCAT TTAATTOSTA ATrrCAWrrr ACATCTCCTO TATGGAGATA TTTAGATAAC 
AACCATACAA CTTGATAOTT TTATTCTTAT ACCTTTTTCA ACATGTATCA TTTATOTOAT 
TATTCCTATT GGAGCTAACT TTGrTCTACAC TAAAATTTAA ATCAGAATAA AGAATAATTT 
TTCTGGAAAA AAAAAAAAAA AAAAAAAAAA AAACTCCAG 



1265 
1325 
1365 
1445 

1505 

1565 

1625 

1685 

1745 

1805 

1865 

1925 

1985 

2045 

2105 

2144 



(2) INFORMATION FOR SEQ ID NO: 2: 

li) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3B1 axciino acids 

(B) TYPE: amino acid 
(D) TOPOUXSY: linear 

(ii) MOLECULE TYPE: protein 

Cxi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 

Met Giy Pro He Gly rttr Glu Ala Asp Glu Asn Glu Thr Val Glu Glu 
1 5 . 10 ^ 

Met Lys Val Glu Gin Tyr Gly Pro Gin Thr Thr Pro Arg Gly Glu Leu 
20 25 
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35 40 45 

val Cln val val Leu lie Leu Aia Tyr cy» Ser He He L«u <51y 
50 55 60 

Vol lie Cly Asn ser Leu Val He His Val val He Lyc Fhe Lys S« 
65 70 75 «0 

Met Arg Ttir Val -rhr ^n. Phe Ptie lie Ala Asn Leu Ala val Ala Asp 
85 90 

Leu Val val Asn Itur Leu Cyn Leo Pro Phe Thr Leu THr T/r itir Leu 
100 105 



15 Met Giy Glu TTF Ly* Het cly Pro v*l Leu Cys His Leu Val Pre Tyr 
115 120 



25 



40 



Ala Gin Gly Leu Ala Val Gin Vol ser Thr I 



le Thr Leu Thr Val He 



130 »5 1" 

Ala 1^ 1^ Mi, ATfl cys lie V*l Tyr Hi, Ueu Clu Se. I-y. lie 

145 150 1S5 

ser i-ys Ax, lie *er Phe He He oly Al* Trp Gly lie ser 
165 1'° 

Ala 1^ Leu Ala Ser Pro Ueu Al* He Phe Ar« Clu Tyr Ser Ueu He 
180 185 " 

30 Glu He lie Pro Asp Phe Glu lie v*l Ala Cys Thr Clu Uys Txp Pro 
195 200 

Gly Glu Glu Lys ser lie Tyr Gly Thr Val Tyr Ser Leu ser Ser Leu 
210 215 220 

Leu He Leu Tyr Val Leu Pro Leu Cly He He ser Phe ser Tyr Thr 



225 



230 



235 



Axg lie Trp ser Lys Leu Lys ser His Val ser Pro Gly Ala Ala Asn 
245 250 

ASP His Tyr His Cln Arg Arg Gin Lys Thr Thr Lys Met Leu Val Cye 
260 265 270 

45 V.1 Val val val Phe Ala Val ser Trp Leu Pro Leu Mis Ala Phe Gin 
275 280 2BS 



Leu Ala val ASP He Asp ser Hxb val ueu 
290 



Asp Leu Lys Clu Tyr Lye 



295 300 



ueu 11. Phe Thr val Phe His He He Ala Met Cy* Ser Thr Phe Ala 



305 



310 315 
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Abh Pro l^u Lieu Tyr cly Trp Met Asn s«r Asn Tyr Arg Lys Ala Phe 
325 33a 335 

Leu ser Aia Phe Arg cys 'Clu cm Arg l-~ A.p Xla Jl* Hi. s« Clu 
5 340 345 350 

val s»r val Thx Phe Ly» Ala tys Lys Asn I-u cl^i Val Arg IflTB Aan 
3S5 360 3«5 

10 s«r Cly Pro A»n A»p Ser Phe Thr Glxi Ala Mir Asn Val 
370 375 380 



SUBSTITUTE SHEET (RULE 26) 
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Wedaiin: 

1 Ani-ilatedanunoiKadcompomiafiiiictionalasaABB^ 
«ceptar having -ffi-ity ^ -««oP«l»tide Y, p«e««1ic pdlypepude. 



peptide YY. and which compriaes tihe amino acid Ba«ioence 

Kec Gly pro He Gly Th. olu Ma Clu Asn Cln Val Glu Clu 

1 5 10 

Met Ws CXu Cl« GXv Pro Olo T*. ^ Pro Aro O.V Glu 

val pro ASP pro Glu^Pro «« He Ser Tt,r X.y. tie Glu 

va. am v" Val lie Leu Ala ^r Cys Ser lie H. Leu Leu Cly 
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40 



5° - val He His Val Val He Ly- Ph« Ser 

75 

Al« Val Ala Asp 



val He Oly A«« ser Leu Val He v-. ,~ 

65 



Wit Arg Thr Val Thr a.t> Phe Ph. He Ala Aw _ 

^ V.1 v.. x» T» ^ C. P.| ™, ^~ 

Cly Olu TTP Lys Met Oly Pro Val Leu Cy, Hi. Leu Val Pro Tyr 

U5 ■^^^ 
0« 0.V .-u «. VM .« Tjr ^ T« V.X «. 

130 ^-^^ 

w^ xT^^ Tvr Hie I>eu Glu S« Lys He 
Ala Leu Asp Arg Hie Xrg Cys He Val Tyr Hxc ueu 

16S ^' 

„. L.. - »5 "* 



„0 "5 

II. «o MP P». "« "° 

195 200 

,5 CIV =1- s.. u. T,r OI, T„, V.I TV. !« s.. s„ -u 

210 215 

Phe ser Tyr Thr 

lie Tyr val Leu Pro Leu eiy xx= — ^40 
225 230 



50 



Arg He Trp Ser Lys Leu Lys Ser His 



Cly He He Ser 
235 

val ser Pro Gly Ala Ala Asn 



W097/4MD6 
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245 ' 250 255 

ASP His oyr »i» oln am Arg Gin Ujr» itir Thx Het val cy" 
2S0 2SS 

VAl VAl val val Ptae Al* val ser Trp Leu Pro Leu His Ala Phe Cln 
27S 

wu Ala Val A«p Il« ASP ser Mis Val Leu Asp Leu Lys GIU Tyr Lys 
290 295 300 

lie Phe Tnr val Phe His He He Ala Ket Cys Ser Thr Phe Ala 
305 310 

Asn Pxo Leu Leu Tyr Gly Trp Met A»n Ser Asn Tyr Arg Lys Ala Phe 
335 330 

ser Ala Pn. Arg cys Clu Oln Arg Leu Asp Al* He His ser Glu 

- • - 345 



340 



val ser val TUT Phe Lye Ala Lys Lys Asn Leu Glu Val Arg Lys Asn 

355 3«0 
ser Gly Pro Asn A»P ser Phe Thr Glu Ala Thr Asn val 



370 37S 380 

Which is SEQ m N0:2. or a fragment of at leant 6 contintious amino acids 

thereof. 

2. A nudeic add compound encoding an amino add 
compound of CI Aim 1. 

3 A composition comprising an iflolatcd nudinc acid 
compound containing a sequence encoding a rhesus monkey y2 receptor or 
fragment thereof as daimed in Claim 2. wherein said \, 
rhesus monkey neuropeptide receptor or fragment thereof is selected from the 
group consisting of: 

(a) nucleotides 63 to 120B of SEQ ID NO: I; 

(b) nucleotides 63 to 1206 of SEQ ID NO:3: 

(c) a nucleic acid compound camplementary to (a) or (b); and 



10 
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WO97MM06 

-Sl- 
ed) afragiiwataf(a).(b).ar(c)d»Bti8atleaatl8ba8csinlen6th 
and which will selectively hybridixe to xhesus monkey genomic 
DNA encoding a Aeaas monkey neuropeptide Y-like Teceptor. 

4. A compoaition as daimed in Claim 2 wherein the isolated 
nndeic add compound is deoxyribonuddc add. 

5. A composition as daimed in Claims which is (a) or a 
sequence complementaryto <a). 

6. A composition as daimed in Claim 2 whetem the isolated 
nudeic add compoimd is ribonucleic add. 

7. A composition as daimed in Claim 6 which is (b) or a 

15 ficagment thereof. 

8 An expression vector capable of piodudng a rhesus 
nionkey Y2 receptor or a fragment thereof in a host cdl whidi "^^^ 
nuddc add compound as daimed in Claim 3 in combinaUon wxth reguUtory 
elements necesasaiy for expression of the nuddc add compound m the host 
ceU. 

9. An expression vector as daimed in Claim 8 for use in a 
host cen wherdn the host ceU is E ^rtlffrirhin toU 

10. An expression vector as daimed in Claim 8 for use in a 
host ceU wherein the host cell is a mammalian cell line. 

1 1. An expression vector as claimed in Claim 10 which 
3 0 further comprises the BK virus enhancer. 

12. An expression vector as daimed in Claim 11 whidi 
further comprises an adenovirus lata promoter. 

35 la. A transfected host cell harboring an expression vector as 

claimed ixi Claim B. 



20 



25 



SUBSTTTUTE SHEET <RUUE 25) 



10 



PCIVUW7/10D4S 

WO97A4S406 

,52- 

14. A t »attftl# irt^ hMt cdl aa claimed in Claim 13 ^lich ia 

15. Atranafected hort ceB as daimedin Claim 18 wliich is a 
tranafected mammalian cell line. 

16 A method of evaluating the efifoctiveness of a test 
compound for th e treatment or p revention of a con dition assocdiited with a 
deficiency of stimulation of a receptor of SEQ ID N02 which method 



eompnaes: 



IS 
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a) introduidnf into a xnanunalian host cell an expression 

vector comprising DNA encoding the receptor of SEQ 
ID NO:2; 

b) cultiuang asdd host ceU under conditions such that die 

receptor of SEQ ID NO:2 is expressed; 

c) exposing said host ceU expressing the receptor of SEQ 

ID NO:2 to a test compoimd; and 

d) measuring the change in a physiological condition 

known to bo influenced by the binding of native 
ligand to the receptor of SEQ ID NO:2 relative to a 
control in which the transfected host cell is exposed 
to native ligand. . 



17 A method of evaluating the effectiveness of a test 
30 compoundforthetreatmentorpreventionofaconditioaasso^a^^ 

excess of stimulation of a receptor of SEQ ID NO:2. which method comprises. 

a) introducing into a mammalian host ccn an expres^ 
vector comprising DNA encoding the receptor of SEQ 

35 IDN0:2; 
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b) adturinp8«idhortcdl under eimditioiiB audi that the 

leosptor of SEQ ID NO:2 is expressed; 

c) exposing said host cdlejqirossiaff the receptor of SEQ 

ID N0:2 to a test compound; 

d) expoainesaidhostcellcxpressingliiereceptorofSEQ 

ID NO:2 to neuropeptide Y. pancreatic polypeptide, 
or peptide YY. sdmultaneously with, or followine the 
exposure to the test compound: and 

e) measuring the change in a physiological condition 
known to be influenced by the binding of 
neuropeptide Y to the receptor of SEQ ID NO^ 
relative to a control in which the tranafected host cdl 
ia exposed to only the neuropeptide emph^ed in step 
d). 

18. Amethodofevaluatingtheeffectiveness<rfa^tcomi^d 

for use in the treatmentor prevention of conditions assoaated -^^^^^'^ 
tdXCofstimulationofareceptorofSBXjmNO:2compr^gthe 

Steps of: 

a) isolating the receptor of SEQ ID NO:2; 

b) exposingBaidisolatedreceptorofSEQIDNO:2to 
the test compound; 

exposing the isolated receptor of SEQ ID NO:2 to 
neuropeptide Y. pancreatic polypeptide, or peptide 
yy, simultaneously with or fbUowing the 
introduction of the test compound; 

-spedficfllly bound neuropeptide or test 
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c) 



30 



35 



^ removing non 
compound; 
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quanting the conce&tnition of test comptnmd or 
neuzopeptide bound to the receptor of SEQ ID N0:2: 

comparing the conoentrfttion of test compound or 
neuropeptide hound to the receptor of SBQ ID NO:2 
to a control in which no test compound were added. 
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